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RECONNAISSANCE LEVEL CHARACTERIZATION PLAN 
FOR BUILDING 123 

1.0 INTRODUCTION 

Due to the chan in mission of the Rocky Flats Environmental Technology Site (RFETS) from 

its assoclated faallties have no identdied mission after Fiscal Year 1997. It has, therefore, been 
determined by site management that the Building 123 should be decommissioned to a safe and 
stable confgurabon to reduce operating costs and hazards The locatton of 8123 is identified in 
Figure 1-1 

the production o 3" nuclear components to environmental cleanup and shutdown, Building 123 and 

1.1 PURPOSE 

The purpose of this characterization plan is to outline the data r uirements arid methoddogy for 

condition, and location of radioactive and hazardous materials which are, or which ma be, 
present as madual contaminatmn in the subject facilities The compilation of facility in Y ormation - - 
contained herein, in conjunction with the Building 123 pgect files established during this 
investiption, brings together pertinent data from various sources to serve as a practical reference 
for project use 

Reconnaissance Level Characterization of Building 123. This 7 e ort identtfies the type, quantity, 
- 

_- 

1.2 SCOPE - - -  

This report is prepared in su 

plan specifically pertcuns to Building 123; the review of histoncal records and the collection of 
process knowledge information covers the operational time p e d  for the facility from original 
construction to present 

1.3 DATA LIFE CYCLE 

rt of the Building 123 Characterization for the U.S Department of 
Energy (DOE) at the RFETS pp" ocated near Golden, Colorado. The information presented in this - 

There are three aspects of the data life cycle that app to the characterization process: Planning, 

characterization Report) each of the three must be applied in sequence 

The planning process uses the Data Quality Ob ectives (DQOs) idenWied in the 

design This is the initial planning phase for all characterization activities 

The second phase of the characterization process is implementation This phase indudes the 
assessment of historical documentation (scoping surve ) concerning the operations of a site and 
any assoclated chemical or radiological inventory A d itionally, the physical survey is 
accomplished using the design as outlined during the planning phase 

The final phase of the life cycle is the assessment of information gathered during the 
implementation phase. The data is evaluated against the DQO criteria and a Reconnaissance 
Level Characterization Report (RLCR) is developed that outlines results and conclusions 

In the followng sections the three phases of the data life cycle are developed in detail for the 
81 23 decommiming project. 

Implementation, and Assessment To produce a usab 'y e dowment (I e, Reconnaissance Level 

Decommissioning Characterization Protocols to de termine data needs and quality and survey 
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2.0 PLANNING 

To ensure the collection of usable data tt is necessary to formulate the objectives of the project 
The devel ment of appropriate objectives was accomplished throu h the Data Quality 

this plan 

2.1 CHARACTERIZATION OBJECTIVES 

Objective (3 ( 00) process The results of this process are p m m t  e t  in the following sections of 

The Reconnaissance Level Characterization ob ectives are based on the questions presented in 
Section 7 0 of the DOE Decommissioning Hand boo k (DOEEM4142P). 

This Ian was developed to specify the data collmon requirements necessa to provide a 

implementing this plan will be compi ed into the RLCR. Ultimately, the data may be used to 
determine the nsks to the environment and personnel dunng these acthrities. (dismantling, 
decommissioning, etc.) 

lid base P in8 of information for use dum decommissioning acbv&es. The i n f m  9 obtained by 

The following questions and answers wersused to develop the sampling requirements for this 
Project 

1. 

2. 

3. 

What is the end use of the facility or structure? 

Due to the change in mission of €he Rocky Flats Environmental Tech 
from the producbon of nudsar components to environmental deanup and utdown, 8uil ng 
123 and tts assoCiated facilities have no identified mission after FW Year 1997. It has, 
therefore, been determined by site managemt that 8123 should be decommissioned to a 
safe and stable configuration to reduce operating costs and hazards 

What types of chemical, physlcal/bioiogical, or radiological hazard are being 
evaluated? 

cRFETscg 

The media sampling that will be required will indude all 
environmental samples as necessary The following a 
reviewed. Sampling requirements will be based on 
gathered during the historical assessment presen J in Sect~on 3.0 

of building materials and 

and informatwn 

Asbestos 
PCBs 
Excess Chemicals 
Lead 
Be hum 
Ra T ioachve matenals 

What level of worker protection is required to perform characterization in the 
facility, structure or environs? 

The level of worker protecbon wll be based on the data collected during the 
Reconnaissance Level Characterizatmn The following issues will be evaluated 

Administrative Controls (i.e , limit time in area) 
Engineering Controls (I e, contatnment requirements) 
Personal Protective Equipment (I e, respirator reqwrements) 
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4. 

5. 

6. 

7. 

What type of instrumentation is required? 

The instrumentation required is specified in Appendix A. 

Has ail facility structural data been reviewed? 

This data was reviewed during the histoncal assessment presented in Section 3.0 

Have all suspect materials been identified? 

No The purpose of the Reconnaissance Level Characterization is to identify suspect 
matenals through sampling and analysis 

Are there any regulatory and statistical drivers for sampling frequency? 

There are no regulatory or statistical drivers for sampling frequency 
Sampling frequency will be based on professional judgement and m s r e s e n t e d  in the 
Charactenzation Instrudons and Protocols (Appendix A and B, respectively). 

ding to 8123 

For this plan, the DQO process was used and the ratmale for each step is outlined below. 

0. 

9. 

10. 

11. 

12. 

13. 

Why perform this Reconnaissance Level Characterization? 

The Recynajssance Level Charactemtion will be performed to determine the hazards to 
workers dunng decommissloning actbitms. 

What decisions will be made from this Reconnaissance Level Characterization? 

The level of worker protecbon required for decommissioning acbvities wll be determined 
based on the results of the Reconnaissance Level Characterization. The data will also be 
used to guide D&D decisions and final radiological sutvey planrung. 

What information Is required to make the decision? 

The following information will be required to resolve the dedslon 

Hlstoncal Informatton 
Media Sampling (as outlined in Table 3-1) 

What is the scope of this Reconnaissance Level Characterization? 

The methodo 
with 8123 indu 9 ing B113, B114 and B123S 

What is the basis for the decision? 

contarned m the document applies to all buildmgs and areas associated 

Data collected dunng thls project will be evaluated in accordance with all applicable 
regulatory or RFETS requirements. If any of these requirements are not met, alternative 
actions (I e ,  Personal Protective Equipment) may be necessary 

What are the limits on decision errors? 

The error rates for the data collected dunng this study are inmqmrated into the detection 
limits for the analysis parameters Therefore, it has been determined the these limits are 
acceptable for the DQOs 



RECONNAISSANCE LEVEL RF/RMRS-97-045 
CHAMCTERlZATlON PLAN Rev.O,Page5of11 
FOR BUILDING 123 Date Effecthre. 09/04/97 

14. How will the survey design be optimized? 

The data collecbon design wll be optimized by utdiang Radiological Charactenzation 
Instructtons (Appendix A) and Decommissioning Charactenzabon Protocols (Appendix B) 
that have been developed for this project 

3.0 IMPLEMENTATION 

This section provides informahon necessary to implement the requirements of the planning 
(DQO) task of this project 

3.1 HISTORICAL ASSESSMENT 

A detailed examinatmn of process knowledge and documents, relatmg to Building 123 was 
inibated in 

contaminants which may be present in the area The general codusions drawn frwn this 
examinatton are as follows. 

nll997. As pa" of this examinabon, a comprehensnre survey of hiiorical records 
was underta Af: en to determine the location and character of any radioactive and hazardous 

Building 123 presently houses a small inventory of matenals and equipment whlch are 
radioactnre, radmcbvelyantaminated, and/or contain hazardow substances. 

Equipment which was thought to contain hazardous substances were put in the Idle Equipment 
Program This ensured the equipment fluids would be tested for the presence of hazardous 
substances. Equipment fluids found to contatn a hazardous substance were removed dunng 
deacttvation. Due to the age of the faulity, considerable amounts of asbestos may be present in 
the insulatton and building matenals Lead may be present in the vault shielding and in some of 
the building matenals 

Although not all miuswe, the followng list contains some of the hazardws materials which have 
been used in 8123 and wll be addressed dunng the charactenzabon. Appendix B contains the 
sampling protocols for the contaminants listed below 

3.1.1 Asbestos 

A complete asbestos in-n of the building wlll be conducted in accordance with Colorado 
Department of Public Health and Environment (CDPHE) and Asbestos Hazard Emergency 
Response Act (AHERA) regulations by a state certified inspector Table 3-1 presents results of 
prewous sampling efforts and addhonal sampling requirements 
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3.1 2 Polychlorinated biphenyls (PCBs) 

A PC6 evaluation mil be conducted for 8123. Based on a review of construction informatton, 
Building 123 was erected pnor to 1980. Therefore, B123 is suspected to contain PCB matenals 
The 6123 faalities fluorescent ti hts and fluorescent light ballast will be removed and disposed in 
accordance wrth appropnate RF &r S procedures 

3.1.3 Excess Chemicals 

Although there were hazardous chemicals in the B123 faalitles, all excess and hazardous 
chemicals will be removed from 61 23 faalibes dunn the deactwattun process Should a chemical 

exisbng chemical idenbficatton and handling procedures 

3.1.4 Lead Paint 

be found during the decommissioning process, the &e mica1 mll be handled in accordance wdh 

A complete lead inspecbon and sampling event of Buildin 123 will be completed under this Ian 

problem The amount of lead in the patnted surfaces wil be determined and compared to the 
previous model as necessary to support the decommissioning effort 

3.1.5 Beryllium 

Beryllium (Be) metal was removed from Buildi 

under this plan. 

3.1.6 Radioactive Materials 

The an sis of paints w11l include total lead, chromium, ca 8m ium and arsenic. Computer d m 9  
and lea 3 ability studies have demonstrated that lead in 

Histoncally, Be was handled in Rooms 11 1 a 3 112 Sampling amities for Be will be conducted 

p" nt, if it exlsts, will not create a disposal 

123 fadlibes dunng the deacbvatbn process. 

Histoncal reports indicate that there are no areas wlthin Building 123 which have significant 
amounts of unidenbfied/umWled/unmarked radtoacbve contamination. There are some areas 
which are clearly identtfied as contamination areas. As equipment is removed from BuWng 123 
facllflies, sampling and analysis for fixed radiaton contamination mll be com ted. Current 

ificant uantibes P radioactive material. 

plan 

3.1.7 Hazard Assessment 

lanning IS to decontaminate all rooms which handled t reitminary Sooping Surveys of all laboratories and R 3EAL s/RC will be conducted under this 

An assessment of the hazards that may be encountered dunng specific decommissroning 
activities will be performed through walkdowns and job safety analyses This informatlon wll be 
incorporated into the planning process of each activlty to ensure maximum pmtecbon of the 
worker. 
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3.1.8 Sampling 

Table 3-1 lists the locations and the types of samples that are required for characterizabon 
putposes A trained sampling team wrll be selected to perform the sam ling amties required for 

Environmental Protectton Agency (EPA) approved prw;edures through laboratory faalihes Data 
Quality Objectives are established for the anal cal methods referenced and are on file at the 

conducted in accordance vvlth the "charactenzatton protocold whlch descnbe the methods for 
sampling and analysis for various contaminants of concern including lead, asbestos, PCBs, and 
radioactive constituents 

charactenzatton purposes. Analysls for charactenzatnxl purposes wrll ge performed using 

onsite Analybcal Projects Office (APO) in Bull s ing 881 Sampling and analysis activitms will be 

Table 3-1 also includes the descnpttons associated with each area, process informabon regarding 
the processes conducted In each room, radioactwe and/or hazardous considerations (i.e , known 
matertals assoclated wth a specific process or area), and the confirmation analysis that wrll be 
performed Lead and Asbestos surveys will be conducted by a state-cerbfied inspector who will 
determine appropriate sampling locations 
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Room Number Asbestos Be 

101A office 

1 02 off ice 

102A Office 

103 Reagent Lab 

103A Special Bioassay 

105 Spike & Electroplating Prep 

W K f f  

W K f f  

W K f f  

W K f f  

W K P  

W K f f  

109 offlce 

109A Storage 

W/Tff 

WIT 

11  1 Beryllium & Bacteriology 

112 Environmental Soil Lab 

1 13 Men's Restroom 

113A Janitor's Storage 

11  38 Men's Locker Room 

W f f  

W f f  

P 

P 

P 

115 Office 
121 Hallway near 103 & 133 

121A Office 

122 office 

123 HPI Lab 

123A Hall to Exit Lockers 
I 

P NS Y N N 

W P  Y Y N N 

N NS Y N N 

WITff Y Y N N 

W K P  NS Y N N 

P Y Y N N 

zqxqx&K 
Paint Cont. 

Misc. - 

100 West Entry I WKff I NS 

101 office I W K f f  I NS 

NS 

NS 

NS 

Y 

- 
- 
- 

RCRA ck 
PtS 

RCA/RMMA Y 

NS R C W  
RMMA 

I I 

106 office I W K f f  I NS 
107 office I WKff 1 Y 

107A office I WKff I N S I  Y I N I N 

Y 

Y 
~ ~ 

109B Storage Y 

109c storage I WIT NS RCARMMA 

Y Y N Y 

Y N Y 

Y N N 

Y N N 

Y N N 

Y RCA 

NS 

NS 

NS 

RCARMMA 
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' 124 Electroplattng Lab I WKP I NS I Y I  N 

I Room Number 

125 Radioactrve Spikes WKP NS Y - N  
126 Gas Chromatograph WKP Y Y N 

' 126A Offlce WKP NS Y N 

1 1268 Office 

~ 126C Office 

i 127Bba~ay WTff NS Y N Y RCA/RMMA 

1 128 Office WKff NS Y N N RCAlRMMA 
I 

N IRCRA 

129 Office N NS Y N N 

131 Electronics Lab WffK Y Y N N . -  - 

~ 131C Office WffK NS Y N N 

~ I 132 East Mlity Room W Y Y N N I 
133A Office 

1338 Office 

133c Office 

WIPK NS Y N N 

WffK NS Y N N 

WIPK NS Y N N 

- 

138 Offse 

140 Hallway near 140A 

14OA Office 

141 Office 

142 Office 

N NS Y N N 

TIP NS Y N N 

Tff NS Y N N 

WK NS Y N N 

WK NS Y N N 

135 Alpha Spec & Liquid Scint I WPK I NS 1 Y I N 1 N L F  
Lab 

143 Office 

143A Office 

144 Office 

146 Office 

137SmallRoomatTnrckDock I N I NS I Y I N I ~ N I 

T NS Y N N 

T NS Y N N 

WK NS Y N N 

WK NS Y N N 
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N 

Room Number I Asbestos I Be 1 Lead I Rad. 
Cont. 

Sealed 
Gamna 
Source 

151 Office I WK I N S I  Y I N 

158 Sample Receiwng Station 

159 West Utility Room 

160 Office 

161 Office 

154 SW Entry Vestibule I WK I N S 1  Y I N 

WK Y - Y  N 

W Y Y N 

WK NS Y N 

WK NS Y N 

155 Office I WK I Y I Y I N  

162B Office 

163 Air Sample Counting Room 

164 Hallway in front of 163 

155A TLD Irradiator 

WK Y Y N 

WK Y Y N 

WK NS Y N 

I wK I N S I  I 156 Use of Radioactrve Spikes, 
etc 

N 

N 

N 

N 

I I y l y I y  157 Environmental Sample Prep 
Lab 

RCAIRMMA 

162 Office 

162A Office I WK I N S I  Y I N 

Acids Misc. 
Used I 

N 

N 

N I  

y I  
I RCAsRCRA 

N 1 RCA 

N I  
N I  

N I  

N I  
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4.0 ASSESSMENT 

The assessment stage of the Building 123 data life cyde will indude an evaluatton of data and 
any conclusions that may be drawn from the data The informabon collected wll be detailed in the 
charactematton report 

4.1 DATA EVALUATION 

The data will be evaluated for completeness and adherence to the appropnate protocols 

5.0 REFERENCES 

DOUEM-0142P - Decommissioning Handbook 

"Decommisstoning Charadenzatton Protocols" (August, 1997) (Draft) 

MARSSIM - Multi-Ageni Radiation Survey and Site lnvestrgalion Manual (Draft) 

NUREWCR5849 - Manual for Oonductrng Radiobgid Surveys in Support of Lmnse 
Teminatron (Draft) 
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Appendix A 

Radiological Survey Instructions 
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Radiological Survey Instructions 

LocationRtoom: Blda. 123. Room 1 63 

Ite m/Area 
Description1 

Item #1 
Floors 

Item #2 
Window A/C Untts 

Item #3 
Mise Cabinets, 
Desks, 
Bookcases, etc 

Radiological Survey2 I I 
# of Alpha 

Beta Swipes 

10 

A minimum of 1 
measurement per 
component 

A minimum of 1 
measurement per 
component 

#of Direct 
Alpha Beta 

Measurements 

10 

A minimum of 1 
measurement per 
component 

Scan Survey3 

NIA 

NIA 

Special 
Instructions 

Obtain 
measurements on 
floor surfaces 
throughout the 
room 

Obtain 
measurements on 
air intakes of each 
A/C unit 

A minimum of 1 
measurement per 
component 

NIA Obtain 
measurements on 
accessible 
surfaces of each 
cabine 
t/desk/bookcase, 
etc 

Notes 

b e e  attached map of building layout 
2Surveys to be performed in accordance wrth 4-K-62-ROl-03 01, Pehmmce of Surface 
Contammatron Surveys. Other radid tcal references are: 1 -P73-HSP-18.10, RWoac6we 
Matenal Transfer and Unrestricted Re 7 ease of Property and Waste, 4-S23-ROI-03.02, 

Unmtncted Release, and 4-N83-REP-1108 Radioactive Material 

survey of the percentage of the accessible surfaces, including fixed 
Deteminatron 

Review and Approval 

Date 

Prepared By 

Reviewed By 
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Radiological Survey Design 

To meet the DQOs surveys must be conducted in a well defined consistent manner There are 
three important aspects of designing a well defined consistent survey 

lnstrumentatmn 
Survey Locationdlnstruction 
P r O c e d U ~ r o t ~ l S  

These must be accomplished to maximize effiuency and quality data which may be used to 
determine building status 

Radlologlcal Survey Instructions 

To define the specffic survey requirements for this pro ect, charactenzatm survey radiological 

the itemlarea, number of alphabeta sw~pes, the number of direct measurements and specla1 
instructton These instructions were developed to meet DQO cntena. The specifk instrucbons for 
the 8123 are presented in below. 

Radiological Procedurealprotocols 

ropnate procedures/ p r o t d s  to conduct the requirements of the characterization survey 
ins on are contained in Appenduc B 

Radiological Instrumentation 

Radidogical instrumentabon (portable and fixed) for making direct field measurements and 
laboratory analysis re vely will be ut~lized during charactentation actnMes. Instrumentatnn 

radiabons of concern (at the required detectiOn levels will be chosen. InStrumentatiOn which may 

used if approved by radiological engineenng 

instructions will be developed for each buildinglarea. Che se instructions include a description of 

which IS reliable, suit f3- to the phecal conditms at the site, and capable of detecting the 

be used for this p r o m  is presented in Table 6-1. A Ctd aonal equivalent instrumentatkm may be 
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Instrument Count Type Allowable 
Background 

Counts 

Bicron w/ A100 60 sec (alpha) 2 
Probe 

Bicron w/ B50 60sec (beta) 250 
Probe 

NE Electra W/ 6Osec (alpha) 2 

Eberline SAC4 60 sec (alpha) 1 

Eberline BC-4 6osec (beta) 200 

DP6 Probe 6osec (beta) 700 

LB-51 OOLW 6 0 s  (alpha) 0 5  
60sec (beta) 4 

Acceptable MDA 
Application (dpm/lOO cm2) 

Direct Alpha Sumys 55 

Direct Beta Surveys 61 0 

Direct Alpha Surveys 60 
Direct Beta Surveys 455 

Removable Alpha 18 
SWlpeS 

Removable Beta 205 
swipes 

Simultaneous 20 
Removable Alpha and 35 
Beta swipes 
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Appendix B 

Decommissioning Characterization Protocols 
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1.0 INTRODUCTION 

Over the next several years the faalities at the Rocky Flats Environmental Technology Site 
(RFETS) wll be deacbvated and decommissioned (including dismantlement) This effort will 
expose the workers at RFETS to new processes and different nsks than those previously 
encountered In order to properly plan the new decommissioning tasks and to rotect the workers 
while the complete these tasks, a method of Ident&ation (characterization) o P the potential 
hazards K as been developed and is presented herein. 

2.0 PURPOSE 

3.0 SCOPE 

The scope of this procedure is to prowde charactenzabon guidelines which can be used in any of 
the 5 charactenzation phases, (see Section 4) Note however, that the guidelines allow for a 
graded yroach to each charactenzation phase and decommissioning site. The guidelines are 
used to evelop a set of charactenzation instrucbons which are used to gather the desired 
information If, the amount of infotmatm being obtained is large, there is a need to maintarn stnct 
formal9 in obtaining the informatmn, or there is a requirement to submit the characterizatmn 
instrucbons for a formal revtew, the instructions may be developed into a charactenzation plan, 
(I e ,  Reconnaissance Level Characterization Plan) 

4.0 CHARACTERIZATION PHASES 

The followng charactenzation phases, ldenMied for use at RFETS, were denved from 
NUREWCR-5849, Manual for Conducbng Radidogical Suwe in Support of License 

Manual (MARSSIM) 

1 Safety Charactenzation 
2 Scoping Charactenzabon 
3 Reconnaissance Charactenzation 
4 In-Process Charactenzation 
5 Final Building Survey 
6 

A brief descnptton of each phase IS provided in the fdlowng paragraphs 

Terminatron DOE/EM-O142P, Deunnmissioni hbdbu&, D r  E/ DRM, The DeoommrssIonrng 
Resource ManuaP, and NUREG-1575, Multi- ? gency Radratton Suwey and Sde lnvesti-gati-on 

Independent Venficabon Survey of the Final Survey 
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4.1 SAFETY CHARACTERIZATION 

Safety Characternation involves gathenng information about the safe of a site before anyone 

occupied and do not require a safety charactemtion as the ate environment is known and 
venfied through routine suweys. Areas wthin a ate whch have not been occupied will require a 
Safety Charactenzation This IS accomplished by using the RFETS' Confined Space Entry 
Procedure 

42 SCOPING CHARACTERIZATION 

is permitted to enter. This phase of characterization is necessa for & r sites which have been 
unoccupied for substantial penods of time Most of the sites at x FETS have been continuously 

The urpose of this charactenzation hase is to ther information on the physical, hazardous, 

buildi personnel, revlewng operatma1 records, rewwing raddogtcal deficiency 
reports (R Rs) an any other perbnent building informatton indudin histoncal survey reviews. 
Additionall , at this time an evaluation should be made of any type radioactive sources in the 
sttucture, (!e., check sources, smoke detectors, masture gauges, etc). 

The Scoping Characterization information provides a basis for preliminary evaluatmns of 
decommiss*wng efforts and aids in tdenttfying the need for more extensive Reconnaissance 
Characterization and In-process Charactenzation surveys. 

P radio P weal and chemd cOndifiOn o the facility. %is indudes reviewing historical records, 

IntervmW3 7 d 

4.3 RECONNAISSANCE CHARACTERIZATION 

This phase of charactenzation is performed to establish a definitive baseline of information when 
planning for the decommlssloning activttm. This element dudes revimn information from the 

selection of a different decommissioning approach The additional sampli suwey instructions 
would be developed into a Reconnaissance Level Characterization man LCP). The 

following documents: Reconnaissance Level Characterization Report (RLCR), Waste 
Management Plan, the Decommlsslonin Waste Stream and Reddue Identdicatnn and 

snap shot of all the krtown chamctenzatm information about the decommissmning sae 

scoping characte-bm agarnst the planned decommissionin actMtfes to 83 termine d additional 
charactenzation IS necessary to support the chosen decomm a ssioning actwitms or support 

Charactenzation Report, the pqect HA s P, and the pr0)eCts Final Survey Plan The RLCR is a 

reconnaissance charactenzation information obtained by completing the R f CP feeds into the 

4.4 IN-PROCESS CHARACTERIZATION 

The In-Process phase of charactenzation IS used to verify dady pre-job conditions and to 
evaluate the effecbveness of on+ng decontaminatnMecomn/decommissioning acbvtttes in preparation 
for final survey m s .  The in-process charactenzation aids in identificabon of new hazards 
which may be uncovered during the facility decommisslmng. 

4.5 FINAL BUILDING CHARACTERIZATION SURVEY 

As the decontamination process IS com eted and before the builchng or structure is dismantled, a 

andor structure meet the release cntena established b the Deparbnent of Ener for the Rocky 

Final Building Charactenzation Survey Plan. The Final Building Charactenzatmn Suwey Ian is 
written using the final suwey instru%ons developed from the guidelines in this procedure 

final survey is completed. The final bui p' ding survey is used to ensure the building surfaces 

Flats Environmental Technology Site Each &e's Fin 8y Building Suwey is &ted usin# a 
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4.6 INDEPENDENT VERIFICATION OF THE FINAL BUILDING 
CHARACTERIZATION SURVEY 

As the charactenzation and final survey actrwties are completed, an independent venficaton is 
completed by an independent survey team, (as designated by the Department of Energy) The 
independent survey IS outside the scope of this document 

5.0 CHARACTERIZATION OBJECTIVES AND SURVEY 
INSTRUCTIONS 

In order to eliminate duplcatmn of effort and to minimize costs, It IS important to focus the 
characterization efforts on obtainin the desired charactenzatmn information which has the quality 
aspects to make the data useful. L fore extenswe survey packages or large scale surveys are 
performed, it must be decided just how much data is required to complete a competent evaluation 
of exisbng and potenQal hazards in the fad 
actfwties will be performed The proper & can be mntnied and built into the charactemation 
instructfons by answering the questions listed below These questions have been derived from 
EPA QNG-4, "The Data Quality Objectives Process" seven step process and modified to make 
the process more directly applicable to decommissioning efforts. 

As data is acquired by qualitative and quantitative means, the results will be evaluated and 
recorded in accordance wfth the sampling instrucbons. The sampling analysis must support the 
on-goin charactemation, decommissioning process, and be flexible enough, 
detail J enough to allow for professional judgement by the appropriate disd&s 

Step 1 

a. Why perform this charactemtion? 
b. What types and kind of sampling measurements am required? 
c Whoneedstheinformatton? 
d When is the information needed? 

duster or e n v i m  in which decommissioning 

t stringent and 

Step 2 

a What deasm w~ll be made from this charactenzation information? 
b Are there any alternatives to the discussion? 
c What is the end use of the equipment faality or structure (free release, restrktd use, low 

level waste, etc.)? 

Step 3 

a. What informatm is required to make this declslon? 
b What source(s) can be used to obtain the informatmn? 
c Can the desired analysis be done at RFETS or wfll the analysis be shipped off-site? 
d What type of instrumentation is required? 
e Has facility structural data been rewewed? 
f What suspect matertals have been idenbfied? 
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Step 4 

I 

What is the scope of this charactenzatmno 
What is the sample population of interest? 
What types of chemical, physmVbiological or radiological hazard is being evaluated? 
Are there any constraints on data d lWon?  
What sample measurement iocat~ons (densttm) are necessary to get the desired certainty? 
To what chemical hazards could the workers be exposed? 
To what physical hazards could the workers be exposed? 
To what biological hazards could the workers be exposed? 
To what radiologml hazards could the workers be exposed? 

Step 5 

a What is the basis for the decision? 
b Are there any regulatory and sta- dnvers for sampling frequency? 
c What are the required instturnentation semvities? 
d What action levels are applicable to the discusston or parameter of interest? 
e Define the discussons using 'If. . then .." statements. 

Step 6 

a What sample slze is necessary for the analysis being completed? 
b What number of sampledmeasurements wll provide the deslred certainty? 
c What is the expected range of the parameter of interest? 
d. Define both types of discussion errors, (false negatwe and false posithre)? 
e What are the potential coc~s~~uences of an imrtect discussion? 
f What are the limits on dedm e m ?  

Step 7 

a What method wll be used to obtain the desired informaton? 
b What levd of worker protection IS required to perform charactdzation and other work in the 

faality, structure or enwron? 

c How wll the survey design be optimized? 
d Have data quanti and quality assurance requirements for sampling been reviewed and 

incorporated into L charactenzation prooess3 

e Are there special data reduction, validabon and reporting requirements for the suwey 
informatton being obtained? 

f What QA program requirements are there for these samples (J e., blanks, dupircates)? 
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5.1 CONDUCT OF SAMPLING MEASUREMENT OPERATIONS 

When performing sampling operabons unbiased, biased, affected and unaffected charactenzabon 
schemes will be utilized to obtain sampling data 

To implement the vanous characterizabon elements of the s u m  , one or more of the followng 

Personnel performing sampling wll be trained specialists in their respective disuplines and 
maintain all up-to-date qualtkatms. 

To aid in development of speclfic sampling/survey instructions, speclfic p m t d s  have been 
wfltten for 

method(s) will be ublized Survey instrucbons, sampling pr J ures, IWCPs or suwey plans 

a Beryllium Characteruabon Protocol (Reference Attachment 1) 
b Metals and Lead Charaderizabcm Protocol (Reference Attachment 2) 
c Asbestos Characterizabon Protocol( Reference Attachment 3) 
d hquids (Reference Attachment 4) 
e Protocol for Pdychlonnated Biphenyls (PCBs) (Reference Attachment 5) 

f Radiological Characteruabon Protocol (Reference Attachment 6) 

g Final Radiation Survey & Slte Release (Reference Attachment 7) 

5 9  DOCUMENTATION 

Collecbon and documentatmn of the charactemtion informabon is accomplished mng exlsting 
RFETS procedures Copleg of characterkatm informatm are maintained in the pro$cus history 
file in accordance with QA 5 01, QA non rmanent records. Because decommissioning acthnties 

documents are placed in the Administratwe Record 
at RFETS are being completed as CER r LA removal achons, the appropnate discudon 

6.0 CHARACTERIZATION CHANGES 

Characterization is a mic ma3ss. As the deadwatton and decommlssloning efforts are 
completed m i n  a fa ity, the rds within that faclltty will be reduced and therefore the 

The changing characterization wll be tracked using a 
Characterizatmn Matrix similar T to exampk in Figure 1. The Characterization Matrix is initmlly 
faalhes characterizatm will 

completed when a faality has completed normal operatms and the w i n g  Characterization 
phase IS completed Then, as the Faallty changes, the Charactenzaton Matrix is updated with 
the new informabon unti the faality is ready to undergo it's Final Building Survey. 

P L  
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7.0 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS 

7.1 DATA COLLECTION 

Samples and measurements obtained in a accordance with this document will be collected using 
accepted and proven techniques and methodologies as descnbed in the applicable site 
documents Quality assurance and quality control requirements for the company obtaining the 
samples wtll apply to the data gathering efforts 

_I 
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Figure 1 Characterization Survey and Hazard Summary Matrix 
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Attachment 1 .O 

Beryllium Chamctwbtbn 

- Protocol 
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BERYLLIUM CHARACTERIZATION PROTOCOL 

Introduction 

This protocol descnbes how to perform a room by room beryllium sulve The cntena outlined 

decommissioning acbvtties while performing BE acbvities. However, in some cases the results, 
parttcularly those from locattons not affected by beryllium operations, may be used as final status 
results or to support a final suwey. 

No activity that may cause Beryllium to become airborne will be authonzed, without the proper 
rsoml protecbve equipment and controls, unbl smear sampling demonstrates that the area is E low the plant housekeeping limtt 

Purpose 

The suwey practices outlined are specifically designed to provide occupational hazard 
assessment informabon in support of decommissioning adivks within a facrltty. However, in 
some cases the results, parbcularjr those from locabons not affected by beryllium operations, 
maybe used as final status results or to support a final suwey 

Instruction Development 

This p r o t d  setyes as a guide in the preparatmn of specific instructions to obtain all of the 
answers to thaquest~ons referenced in Section 5 0 of this protocol. Addrtlonally the instruchons 
should contain. 

are spectfiilly destgned to provtde occupattonal hazard assessment in Y ormatton in support of 

- 

Spedfic instructions, rndudrng sample location maps. 
Beryllium Surface Sample procedure. 
Beryllium Smear Sample log 
Chain of Custody 
Job Bnefing sheet for sampling personnel 

Implementation of Protocol 

Review the locattons of Beryllium Areas (HistoricaVPresents) Revtew list for information history of 
the building to deternine locations of previous andlor current beryllium use, analysis, etc. This 
may include rewew of building documentation, personnel processing informah, histoncal Be 
sampling results 

Perform a building walk-through and Note. 

Equipment present, its size, locatton, and relabon to beryllium use 
Labs and hoods present 
Local exhaust ventdabon equipment 
HVAC system components, locatton 

Also note other issues that may impact sample coilectfon for Be such as radrahon areas or difficult 
to reach areas and any addittonal engneenng controls, equipment or PPE that may be necessary 
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Areas of high probability and targeted smear locations are: 

Floor sumps 
Equipment foot pnnts 
Return air vent gnlls 
Horizontal pipe and duct runs 
Local exhaust duct work 
General area exhaust ventilation 
bght fixtures 
Machine worWng surfaces 
Machine intenor surfaces 
Wall ledges and shelves 
2-3 feet inside exhaust ducts 
Hard to get to areas not normally part of the housekeeping program 

Other equipment or furniture may also need to be smeared On porous surfaces, vacuuming 
ma need to be used to collect samples, desk drawers, bookcases, shelves and other internal 
su A ces may need to smeared Pay parbcular attentton to horizontal surfaces 

Areas with the highest potential for be hum dust accumulation will be sam led. IH&S personnel 

Additional sam les wrll be considered based on the expenem and judgment of the industnal 

Sampling of equipment should be performed in accordance with Appenduc 1-1 as outlined An 
instructton sheet will be developed for each room, and inserted into the work package before the 
equipment is sampled 

Each sample location will be identified on a room diagram. All sample results will be provided to 
industrial hygiene for review and will be included in the prcyect files 

Analysis Requirements 

The beryllium smears will be obtained by a traindqualified indiwdual. All smears will be 
idenMed and tracked using a chain of custody form. 

The smears wll be analyzed at a facility cable of a standardized analyas to a detection limit of 
1 microgram per square foot. The laboratory wll have a valid quality control (QC) program and 
will report the means of data valdatton methodology for each requested analysis set. 

Standard sample collection techniques wdl be used 

Use of building and room maps, mark locatron on maps 
Photos of sampling locations 
Use of equipment reference numbers such as hoods, tanks, pipes, gioveboxes, etc 

wll determine the minimum samples to $0 obtained as a baselrne for each a R eded area. 

hygienist and Fp CT conducting this work 
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1.1 Building 779 Decommissioning Project Characterization Instruction Sheet 

Location/Room: 150 

Radiological Survey(2) 

(Alpha eta) Measurements 
# of Direct 

(AIphdBeta) 

# Be Swipes4 
## Of s3-s Item/Areai 

Description 
Special 

Instructions 

Obtain 
measurements on 
suspected 
contaminated 
surfaces 

~ 

Obtain 
measurements on 
external 
equipment 
surfaces and 
points where 
contamination is 
potentially 
present 

Notes 

1 

2 

See Attached Map of Room And Component Layout. 

Surveys To Be Performed In Accordance With 4-K62-ROI-03 01, ferformam of Suhce 
Contamination Surveys 

Large Area Wipe Technique May Be Used As Deemed Appropriate 

When Possible Use Radiological %pes For Be Survey Requirements 

3 

4 

I 
Review And Approval 

Prepared By Date 

Radiological Engineer Date 
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1.2 Beryllium Surface Sampling Briefing 

The following are general guidelines for collecbon of beryllium surface samples 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

8 

The supplies necessary to perform the sampling include 

- Whatman 4 Smear Tabs or equivalent - Glassine Bags - Beryllium Smear Sample Log - Cham of Custody Form - Tamper Proof Seals - Labels (optlonal) - Sharpie (optronal) 

D wipe an area of 1 ft 2 uslng Whatman 4 Smear Tabs The determinabon of the area that is 
to T e surveyed shall be made by the IH&S representatwe on the job. 

Fold smear tab in half, wth the potenbal contaminated slde in, place in a glassine bag, and 
lace smear number on the bag CA lJ4 ON do not place more than one sample in a glassine 

gas 

Collect the sample in a manner that your hands wll not come in contact with surface being 
sampled. If contact is made, the sampler shall wash hands or change gloves before collecting 
the next sample. 

The sample number and a deta~led descnpbon of the sample collected is to be entered on the 
Beryllium Smear Sample Log 
The sample number conslsts of the Buildmg number - Year, Month, Day - Industrial Hygienist 

uence number, e g., n9-961120-00.01. The lndustnal Hygienist number that 
will number be used - s”4 or RCTs is 00. 

Once sam les have been collected, they shall be counted on the SAC4 and the BC-4 to 
assess ra 8 iological contaminaton on the samples This will ass& IH&S in determining which 
ana-1 method and whlch analybcal faality wll be Mzed, and if add-1 packaging will 
be required to transport samples 

At minimum, the packaging required to transport the samples is to place the glassine bags 
inside of a zip lock bag, and place a tamper proof seal over the zip lock bag opening. 

Complete the Chain of Custody Form. If samples are to be transported to the laboratory by 
someone other than the sampler, then the sampler must relinquish the samples by slgning the 
chain of custody form and the person receivi 

Transport samples to the laboratory identified by the IH&S representative for the job. 
Formally relinquish custody for the samples to the laboratory. 

Give the IH&S representatwe the Beryllium Smear Sample Log, assocrated maps and other 
documentatm relevant to the samples collected 

the samples must sign for the samples. 
Samples must be under chain of custody at al 7 times. 

NOTE: The Beryllium housedeaning Surface contaminabon standard IS 2 5 ug@ (2.7 uq/cm2) 
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Num same r 

1.3 Beryllium Smear Sample Log 

Room Description Area Ug/Sample Ug/Ft2 Alpha Beta 
Surveyed 

NAME LABORATORY 
EMPLOYEE # DATE OF ANALYSIS 
DATE 

_ -  
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Attachment 2.0 

Metals And Lead Characterization 

Protocol 
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METALS AND LEAD CHARACTERIZATION PROTOCOL 

Introduction 

This protocol establishes the framework for the charactenzation of lead and specmc metals such 
as chromium and zinc omde in faalmes to be decommissioned 

Purpose 

The approach utriized conforms wth OSHA requirements 1926, Subpart D and Z. Addrtronally 
the approach ensures conformance wth the site speclfic HSPs which address the handling and 
sampling of carcinogenic waste 

Instruction Development 

This protocol serves as a guide in the prepamton of specific instmcbons to obtain all of the 
answers to the questions referenced in Section 5 0 of this protocol. Addibonally the instructions 
should contain - 

Specific instrucbons, including sample location maps 
Bulk Sample Data Sheet(s) (Attachment 2.1). - 

Sample Photo Data Cards (Attachment 2.2) 

Chain of Custody 
Job Bnefing sheet for sampling personnel - 

Labels (Attachment 2 3) - - 

Initial Classffication 

Areas will be classified as suspect or non-suspect for charactenzation purposes by utilizing the 
following cnteria 

Suspect These are components where lead andor metak have been identified, through 
historical research of building records or by wsual n-on techniques, to emst in prunt, 
fragments or dust 

High Probability Locations For Lead And Metals 

Wall and ceiling paint 
Paint on components (I e, guard rails, tanks, machine guards) 
Gloveboxes and associated shielding equipment 
Piping 
Roof jacks 
Mounting plates and bracket bars 
Stattonary shields 
Lead fill in walls 
Plaster addittves 

Non-Suspecf These are areas where there IS a high level of certainty that lead andlor metals do 
not extst due to their absence in paint, chips, dust, fragments or other matenal forins. 
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SURVEY PROCEDURE 

Sampling for lead and metals will be pnmanly performed utdiang a dust sampling technique and a 
paint scraping techniques The paint scraping technque is the preferred method for sampling 
when possible as the exact location of the lead or metal can be identdied precise . With dust 

with the intent of assunn the quality, representatton and safety of the process. Please note that 
when required, a RCT WI 7 I be present to survey the area and location of the sample prior to 
P-w 
Settled Dust Sampling 

Settled dust sampling is used as an aid to assessment of Industrial Hygiene issues such as work 
practices and engineenng controls and P P E The general guidelines to perform settled dust 
sampling are 

Supplies Required: 

sampling, the sample may yield indicattons from many locations. Each sample wil 'y be acquired 

Om MictuVac Sampler pump calibrated at 2 1.p.m. 
One template that sequesters a 10 sq. inch attem 

A two inch sectran of tygon tubing 
Labels, sharpie and sampling fogs 
Chain of custody form 
Camera (Optmnal) 
Attachments 2 1, 2.2 & 2 3 of this protocol) 

One 25 m.m cassette attached to the Micro 1 ac Sampler 
- 

Sampling Technique: 

Place template on area to be sampled 
Slowly vacuum all surface areas in& of template with tygon hose which IS attached to the 
Micro-Pump (Change tubing and cassette for each sample) 
Label the cassette with identifying number and seal 
Document sample locatton and descnptm on Chain of Custody form 
Phot raph sample Klentification area with photo identificat~~~ card (Opfional) 

Paint Chip Sampling 

Paint chip sampling is used as an aid to assessment of Industrial Hygiene issues such as work 
pracbces and engineenng controls and P.P E. The general guklelines to perform paint chip 
sampling are. 

Special Note: Ensure that the locatton of pant sampling is cleaned before samples are 
obtained to minimize the prospect of cross-contarninam. Paint chip sampling is a destrucbve 
method that may release a small quanttty of lead dust. Therefore, proper safely precaut~ons must 
be taken to ensure protectton of the sampler and prevent the spread of suspect matenals It is 
also important to ensure that before any pamt sampling occurs, the proper method of 
containment must be utrlized 

Comp 7 ete attachments 2 1,2 2 & 2 3 of this protocol 

Containment Methods Whem Procuring Paint Samples 

Procure and place a clean sheet of @ask, large enough to capture all the sample material 
m the area to be sampled to capture the paint chips Any vlstbk paint chips falling onto the 
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plastic shall be included in the sample Thoroughly dean or dispose of the plasbc after each 
sample is collected by placing the sheebng in a trash bag 

od Two: Paint C-a -a Glov- 

If further containment is deemed necessary, a yglovebag" approach may be used. A durable 
sheet of plastic is loosely ta 

lasbc to permit a scraping mobon wthout dislodging the tape M i n $  the plasbc to the surface. 
L r T  plastic ba gies can be used in lieu of the sheet of plastic if paint chip are to be shipped to 

slowly removed from the surface to avad lifting any additional paint off of the su ce 

Supplies Required for Paint Chip Sampling: 

Sharp stainless steel paint scraper 
Disposable wipes for deaning paint scraper 
Non-sterilized, non-powdered, disposable gloves 
Hard-shelled containers, that can be rinsed, for pant chip samples if results are to be reported 
in ug/g or percent by weight. 

Collecbon devtce (dean creased piece of paper or cleanable tray) 
Field sampling and laboratory submrttal forms. 
Tape measure or template (if results are reported in mg/&) 
Ladder 
Plastrc trash bags 
Flashlight 
Adhesivetape 

to the surface to be sampled, with a paint scraper, collecbon 
device, and shipment conta p"d ner housed ins& the plastic. There should be enough -lay" in the 

the ab in plasbc ggies. Prope 
the actual scraping operat~on. A 
capture any debris that falls to the glove bag removal The should be 

this method completely seals the surface dunng 
is recommended for use under the glove bag to 

% 
Eba 

Paint Sample Collection 

Template / measure area to be sampled preclsely (Area must be 4 square inches in size and 
must have a minimum weight of 0.2 grams, sample size maybe adjusted with IH&S 
approval) 

Special Notes: Person collecting paint chips samples shall wear latex gloves for each sample. 

If anafysls results am reported in mg/cm2 or mglkg, including a small amount of 
substrate in the sample is permitted 

Utdizing a razor sharp chwl or scraper and hammer, scrape paint sample directly off the 
substrate surface and or sampling surface (Ensure to remove all layers of the paint equally but 
none of the substrate). 

Place the sample in an approved container for stupment 

Record the exact location, dimenston, descnpt~on of paint color and substrate component on 
the field sampling form and the chain of cusfody form 
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Composite Paint Chip Sample Collection 

When it is not possible to collect the required size sample at one h b n ,  a composrte sample 
may be collected 

Paint chip samples may be composrted by collectrng indMdUal subsamples from different areas 
but similar surfaces. Each subsample should be the same aze and weight No more than five 
subsamples shall be induded in the same sample container or uplock baggie 

Cleanup and Repair 

All settled dust generated should be deaned up using wet wipes. 
The surface may be resealed with new paint if necessary if desired, apply spackling and/or 
new paint to re air the area where paint was removed. 
Personnel cong ucbng paint sampling shall avod hand-to-mouth contact (spedfically, smoking, 
eatmg, dnnlong, and v i y l n g  cosmetcs) and shall wash their hands with running water 
immediitely after sampling 

Preparing Sample for Transfer to Lab 

The samples shall be submitted to a laborato recognized b the EPA National Lead Laboratory 
AccreditatbnProgram App 
number shall appear on the % sampling form, the laboratoly Sutrmi  form, and the container 
label. The name of the laboratory, the date the samples were sent to the lab, and all personnel 
handling the sample from the bme of collection to the bme of amval at the laboratury shall be 
recorded on a chain of custody form. 

riatesamplesu % mlttrrlfonnss ih Ibeused l’hefiddsampie 
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Sample Number Sample Description And Location I 

I 

2.1 Bulk Sample Data Sheet 

Job# Name Date 

General Descnptron of building/area 

Lab 
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2.2 Sample Photo Data Card 

BUILDING ROOM DATE 

SAMPLE NUMBER: 
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779-9701 08-MS-002 

779-9701 08-MS-003 

779-9701 08-MS-004 

779-9701 08-MS-005 

779-9701 08-MS-006 

779-9701 08-MS-007 

779-9701 08-MS-008 

779-9701 08-MS-009 

2.3 Labels 

779-9701 08-MS-002 779-9701 08-MS-002 

779-9701 08-MS-003 779-9701 08-MS-003 

779-9701 08-MS-004 779-9701 08-MS-004 

779-9701 08-MS-005 779-9701 08-MS-005 

779-9701 08-MS-006 779-9701 08-MS-006 

779-9701 08-MS-007 779-9701 08-MS-007 

779-9701 08-MS-008 779-9701 08-MS-008 
779-9701 08-MS-009 779-9701 08-MS-009 

I 779-9701 08-MS-001 I 779-9701 08-MS-001 I 779-9701 08-MS-001 

779-970108-MS-0011 
779-9701 08-MS-0012 

779-9701 WMS-0011 779-9701 08-MS-00i 1 
779-9701 08-MS-0012 779-9701 08-MS-0012 

I I I 779-9701 08-MS-0010 779-9701 08-MS-0010 779-970108-MS-0010 - 

779-9701 08-MS-0013 
779-9701 08-MS-0014 

779-9701WMS-0013 779-9701 08-MS-0013 
779-9701 08-MS-0014 779-9701 08-MS-0014 - 

I 

779-9701 08-MS-0016 779-9701 08-MS-0016 
779-9701 08-MS-0017 779-970108-MS-0017 

t 779-9701 08-MS-0015 I 779-9701 08-MS-0015 I 779-9701 08-MS-0015 
779-970108-MS-0016 
779-9701 08-MS-0017 

779-9701 08-MS-0018 
779-9701 08-MS-0019 

779-9701 08-MS-0018 779-9701 08-MS-0018 
779-9701 08-MS-0019 779-9701 08-MS-0019 

779-9701 08-MS-0020 
779-9701 08-MS-0021 

I 779-9701 08-MS-0022 I 779-9701 08-MS-0022 I 779-9701 08-MS-0022 

779-9701 08-MS-0020 779-9701 08-MS-0020 
779-9701 08-MS-0021 779-9701 08-MS-0021 
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Attach men t 3.0 

Asbestos Characterization 

Protocol 
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ASBESTOS CHARACTERIZATION PROTOCOL 

Introduction 

This protocol descnbes how to perform asbestos surve The cntena outlined are speufically 

acbwties while performing asbestos actrvittes However, in some cases the resub, parbcularly 
those from locattons not affected by asbestos operations, may be used as final stab results or 
to support a final survey 

No acttvlty that may cause asbestos to become aitborne w~ll be authorized, without the proper 
rsonal protective equipment and controls, untrl smear sampling demonstrates that the area is E low the plant housekeeping limit 

Purpose 

The purpose of this protocol is to provide guidelines for-the sam ling anal is of asbestos. 
Although asbestos sampling instructions will be completed by a blomdo &te Cettified 
Inspector, the protocol can be used to help-understand the sampling requirements. 

This approach is conastent with the most conse~ative information available, and ensures 
compliance wlth applicable federal and state regulations. 

Instruction Development 

designed to provide occupatronsl hazard assessment in y" ormation in support of decommissioning 

- 

This protocol serves as a guide in the preparation of slrc3cific instructions to obtain all of the 
answers to the questtons referenced in Sectmn 5.0 of this protocol Additionally the instmetions 
should contain. I 

specific instructrons, induding sample locam maps. 
Asbestos Inventory Worksheet (Attachment 3 1) 
Asbestos lnspectron Checklist (Attachment 3.2) 
Bulk Sample Data Sheet (Attachment 3 3) 
Photo Data Card (Attachment 3 4) 
Labels (Attachment 3 5) 
Chain of Custody 
Job Bnefing Sheet for Sampling Personnel 

The survey pract~ces outlined in this protocol are spdfical desqned to prowde occupational 

However, the informatron may be used to prowde support for a comprehensrve operation and 
maintenance program dunng normal building adnnties. 

Initial Classification and Survey Procedures 

The first step in sam ling for asbestos in a building IS to research the building mods such as 

considered in this process In additmn to builckng materials, certain process equipment may have 
used asbestos as an insulator or protecttve covering, and this use must be verffied through 
research 

hazard assessment informatron in support of decommission 'r ng actMties vwthin buildings. 

bluepnnts and spc i  R cattons for documentatm of the us8 of asbestos Dates of constwcbon are 
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The second step in this process is to physically tour the buildin , entenng every accessible area 
and room, looking for affected matenals that may indicate, throug a historical data, or based on the 
inspector's expenence, the presence of asbestos. A Iistmg of suspect matenals and areas is 
generated, alon with esttmated quanttties Non-suspect (or unaffected) matenals are those 
traditionally ma 8 e of wood, glass or metal However, the inspector will suspect the adhesrves 
applied to secure non-suspect matenals to the substrate Suspect, or affected matenals are 
separated into three wneral categones. Thermal Systems Insulatron, Surfacing Materials, and 
Miscellaneous Materials Data compilatton wll separate the materials into homogermus areas 
wthin these thme general categones, which will lead to the number of sampies necessary for 
regulato compliance and stabsbcal reliabiltty of the outcume. Any homogeneous area may be 
assum J to contain asbestos, negatmg the need for samples. Each building and/or CoIIstmction 
date is sampled as a angle enbty. 

The number of samples for each hom eneous area is determined inmally by its physical 
condition of friability, then by ~s genera 7 category. Fnable materials are those that are capable of 
bein crumbled or reduced to powder by hand ressum. Thermal systems insulation, such as 
that Bou nd on pipes or ducts, fnable or non-fn abP e, require a minimum of three samples per 
homogeneous area, one sampJe from tches less than six linear or square feet, and one from 
cementtttous or 'mudded" fitbngs. Ea CR" mechanical system, such as hot and odd domestic water, 
may have several homogeneous areas. Each must be sampled accorCnngiy. Friable surfadng 
matenals, such as fireproofing or ceiling texture, must have a nine section rid applied to a 
bluepnnt of the area and samples must be a uired from the center of areas 
withinthegnds If thehom area of %ab le surfacing material is less lo00 square 
feet, three samples are n e 2 3 E t w e e n  1000 and 5000 square feet, five samples are n-; 
if the area is over 5OOO square feet, seven samples are needed. Miscellaneous materials, such 
as floor and ceding files, are sampled according to the inspector's discretion. A mmimum of one 
sample of each SusPBcfed matenal in this category will be acquired 

Sample locabons are selected randomly accordin to how each represeclts a homO(lene0us 

number of samples are the dnwng factors rather than exact location of 
Exact locabons are directly affected by the radiological concerns A Radidogical Control 

If a selected location is determined to exceed Techniaan will accompany the in 
acceptable arameters, a second ocabon is selected. Should no raddogtcally acceptable 

Sampling Methodology 

Each sample is acquired with the intent of assunng the ual' of the sample, representation of 

the area and locat~on of the sample prror to obtaining the sample. The f o l h n g  steps will be 
performed for each sample acquired. 

The locabon of the sample IS visually venfied agcunst wrttten descriptions 

A polyethylene drop cloth or a baggie is secured below the sample areas above the floors 

The immediate sample area is wetted with a mist of water and surfactant. 

A sampling tool, such as a hammer and chisel, razor knlfe, Wondermaker" or hole saw is 
selected and the sample is a uired, malang sure to take a complete sample from the 
substrate Each sample must c%e a mmtmum of one cub= cenbmeter and no more than that 
necessary to be representabve of the suspect matenal. During this ptocess, the immediate 
surface is misted as needed to preclude drying 

The acquired Sample is placed in a sealable container, such as a plasbc bag or wl 

% matenal. Since homogeneous areas are located 4 roughout the bkli 

F 
locabon be P ound, a contaminated sample is acquired and treated accordingly 

the sample, and safety of the sampler Note that a RC I T  wit be present as necessary to survey 

the repre9entatm and 
sample in each room. 
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The container is sealed and a pre-numbered label is placed on the container The sample 
number label is placed on chain of custody papers and the container IS venfied to be sealed 

The sampling tool IS thoroughly cleaned using the mister and wipes 

The sample area IS patched as needed. 

The descnpbon and locabon IS documented on a form ( 

The Sam e contamer, drop cloth and immediate sample area IS wet, mped, and the drop doth 

In the case of routine mamtenance areas, a pre-numbered label IS placed at the sample 
location With permission of the Building Manager, labels mll be placed on all sample 
locations 

The sample locabon is photographed mth a sample photo Identificabon card in the focus area 
documenting the sample number and date, and orienbng the vlewer to the b b o n  With an 
arrow 

All spent wipes, drop cloths, and PPE will be added to the appropriate waste stream. 

ndix 3 3), a sample label is 
placed on the form, and the locabon is documented on a Apd” uepnnt or other suitable drawing. 

is carefu p‘ ly folded in to the center and placed in a sealable bag and the bag is sealed 
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3.1 ACM Inventory Worksheet 

Building Number Room Number Date 

TSI INVENTORY: 

Plpe. 

Duct 
Duct 

Other 

bneadsq. ft. Fitbng count: 
bnear/sq. ft. Fitbng count 

Type 
Type. 
Type. bnearlsq ft Fitbng count, 

Unear/sq ft Fitb'ng count 
Linear/sq. ft Fitting count- 

Type 
Type. 

Type. 
Type. 

Duct Sizdapp sq. ft. 
Duct Size/app sq ft- 

SURFACE INVENTORY: I 

LOCatiOn* DescnpQon. sq. ft 
Location: Description: ss ft* 
Location: DescriptiOn. ss ft* 
Locahon: DescrrptlOn: sq ft* 

I MISCELLANEOUS INVENTORY: 

Locaton. Description. SqAin ft. 
Locaton: Descnption SqArn ft. 
Location Descnpbon- S q h  ft. 
Location- Description SqAin ft. 
LOCatiOn. Descnpbon SqAin ft. 
Location DeSCflpbOll SqAin ft. 

I 
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3.2 Rocky Flats Plant Asbestos Containing Material Inspection Check List 

1 Inspector Signature 
Date 

I 

Accreditaton# state I 

2 BUILDING NO - 
BLDG. AREA CODE 

1 1st floor 
2 . M  Floor 7 Roof 
3 3rdFloor 
4 4thfloor 9 Plenum 
5 Basement 10 Other 

COLUMN NUMBERS 

6. Crawl Space 

8 Extenor of BLDG 

3 ROOMNUMBER 

4 SPECIFIC LOCATION 

5. % FUNCTIONAL SPACE 

6 FUNCTIONAL SPACE I D. 
HOMOGENEOUS AREA 1.D 

7 MATERIAL TYPE CATEGORY 
T Thermals temlnsulatmn 

M. Miscellaneous Matenal 
S. Surfaang c atenal 

Ts.I AcM . -. . 
PIPE WITH INSULATION DIAMETER 

(IN) 
8.4 SURFACING MISC. ACM 
8 5 TOTAL SURFACE MATERIAL (SQ FT) 

8.6 SURFACING/MISC. ACM: 
DEPTH OF SURFACE MATERIAL (IN) 

9 1 FUNCTION CODE 

0 1 Acousttc Insulatton 
Insulatton 
2 Baseboard 
Board 

0 29.Tank 

0 30 Transite 

Insulatton 0 31 Vibrabon 

E:%wa11 
0 5 Ceiling Tile 

Insulatton 
0 33 Wall 

I7 6 Chilled Water Pipe 0 34 Wall 

Plaster/S packle 
0 7.Chilled Water Pipe Fitttng 

35.0ther 
8.CoM Water Pipin 
9.Cold Water Pipe itting 
1O.Condensate Pipe 
11 .Condensate Pipe Fitting 
12 Coolin Tower Baffles 

14.Domesbc cdd Water Pipe 
15.Domestic Cold Water Fitting 
1 6 . W  
17.Drain Pipe 
18.Dra1n Imdatton 
1 9 E x t e n o r c o n ~  
2ORoorTMe 
21 .Fir6 stop 
22fire Pfwing Insulation 
23.tiigh Temp, Water Pipe 
24 High Tem Water Pipe Fitting 

26.Roofing 
27.Steam plpe 
28.Steam Pipe Fing 

P 
13 Debn ss Settled Dust 

25.MasticA CRC esive 

9 2 ASBESTOS FORM CODE: 

1. k r  Cell 

0 4. Cloth 
n 
U 

6. Pre-formed 
7. Sheet 
8 Sprayed 

0 9. Troweled 
On 

9 3 COLOR CODE: 

1. B Blue 6 . 0  Orange 
2 BLBiack 7. W White 
3 BRBrown 8. Y Yellow 
4. G Green 9. Other 
5 GRGray 

10 CONSISTENCY 

Bnttle - hard Fib- - l00se 
Granular - Pliable 

11 CURRENTLY FRIABLE. 
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Yes 

12 CAUSE OF DAMAGE 

1 Areausage 
2 Vibrabon 
3 Air flow 
4 WaterDamage 
5 Service Activity 
6. Usual Aging 
7 Other 

13. CONTAMINANT PRESENT 

n 0 None 

14 DISPERSAL FACTOR 

15 AREAUSEDBY 

Maintenance Worl<ers 
Operabons Workers 
Adrnmlstmtive Personnel 
Viatmg Public 
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I Sample Number Sample Description And Location 

3.3 Bulk Sample Data Sheet 

Job# Name 

General Descnpbon of buildinglama 

Lab 

Date 
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3.4 Sample Photo Data Card 

BUILDING ROOM DATE 

SAMPLE NUMBER: 
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779-9701 08-MS-001 
779-9701 08-MS-002 
779-9701 08-MS-003 

779-9701 08-MS-0023 779-9701 08-MS-0045 

779-9701 08-MS-0024 779-9701 08-MS-0046 

779-9701 08-MS-0025 779-9701 b8-MS-7 
L I 

779-9701 08-MS-004 779-9701 08-MS-0026 779-9701 08-MS-0048 

779-9701 08-MS-005 779-9701 08-MS-0027 779-9701 08-MS-0049 
I I 779-9701 08-MS-006 I 779-9701 08-MS-0028 I 779-970108-MS-0050 1 I 

779-9701 08-MS-007 
779-9701 08-MS-008 
779-9701 08-MS-009 
779-9701 08-MS-0010 
779-9701 08-MS-0011 
779-9701 08-MS-0012 
779-9701 08-MS-0013 
779-9701 08-MS-0014 
779-9701 08-MS-0015 
779-9701 08-MS-0016 
779-9701 08-MS-0017 
779-9701 08-MS-0018 
779-9701 08-MS-0019 
779-9701 08-MS-0020 
779-9701 08-MS-0021 
779-9701 08-MS-0022 

779-9701 08-MS-0029 779-9701 08-MS-0051 
779-9701 08-MS-0030 779-9701 08-MS-0052 
779-9701 08-MS-0031 779-9701 08-MS-0053 
779-9701 08-MS-0032 779-9701 08-MS-0054- - 
779-9701 08-MS-0033 779-970108-MS&O55 - 

779-9701 08-MS-0034 779-9701 08-MS-0056 
779-9701 08-MS-0035 779-9701 08-MS-0057 

779-9701 08-MS-0058 779-9701 08-MS-0036 

779-9701 WMS-0037 779-9701 08-MS-0059 - 
779-9701 08-MS-0038 779-9701 08-Ms-Oo60 
779-9701 08-MS-0039 779-9701 08-MS-0081 
779-9701 O&Ms-O040 779-9701 08-MS-0062 
779-9701 08-MS-0041 779-970108-MS-0082 
779-9701 08-MS-0042 779-9701 08-MS-0063 
779-9701 08-MS-0043 779-9701 08-MS-0064 

779-9701 08-MS-0044 779-9701 08-MS-0065 
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Attach men t 4.0 

Chemical and Liquids Characterization 

Protocol 
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CHEMICAL AND LIQUIDS CHARACTERIZATION PROTOCOL 

Introduction 

This protocol describes how to perform chemical & liquid surveys. The criteria outlined are 
specifically designed to provide mupational hazard assessment information in support of 
decommlssioning amwties If the systems sampled are dosed I 

survey results and reporting 

The purpose of this document is to descnbe the protocol for sampling of chemicals and liqulds 
wthn the faallty to be decommissioned or charactenzed 

Purpose 

The purpose of this protocol IS to prowde a consistent approach to the sampling and analysis of 
lqutd matenals 

and no chance exist that 
foreign or new materials may enter the systems, then results wrll "ge used to support final 

The survey practices outlined are desi ned to prov~ele information to be used in support of 

those from locattons not affected by chemical and I uM conbnuous operations (Le., dosed oop) 7 decommlssloning activities within a faa B rty. However,in some cases the results, particula 

may be used as final status results or to support a 3 nal survey. - 

Instruction Development - 

This protocol serves as a guide in the preparation of 

should contain faality drawings, photographs and facility walkdowns to p- 
informatton to assst the project ewneer in making determinabom as to where sampling should be 
conducted 

'fic I i n s  to obtain all of the 
answers to the questms referenced in Section 5.0 of 7iY is pmtocol. 

Initial Classification 

In an effort to prwde an organized approach to the characterization acbvibes, roo1118 are Iden- 
as being in one of two dawfkations, affected and unaffected. These dassffications aid in 
focusing the sampling effort at the areas with a higher potential of contaminants 

Affected areas For the purpose of liquids sampling, are defined as those rooms that have had a 
history of containing liquids and chemicals to include the presence of equipment contahng 
reservoirs (i.e , machining lathes, etc ), process lines, pi , tanks, mtainers, sinks, sum and 

to where sampling should be conducted. 

Unaffected ams Are defined as areas or moms where there is no history or pmcess knowledge 
of liquids or chemicals being present, or whrd, have been verified through visual inspection as 

being include ha1 ways, closets and office areas which have no wslble reservoirs or piping systems 
associated with them, and have no container storage facilittes. In some cases, rooms may be 
classlfied as unaffected based on visual inspdons which confirm all liquid sources to be empty 
or absent 

any other vessel like to contain liquids or chemicals. g%y d r a w i ~  andgality 
walkdowns provide % tailed infotmabon to assist the project engineer n m-imtions as 

, and containing no chemical residues or Iiquds. Examplea of such tooms would 

Data Collection 
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Upon inW classificat~on as an unaffected or affected area, a fadlity walk-down of the area or 
room is conducted in an effort to vmmlly identdy those items that require sampli? A sampling 
request is then completed and forwarded to the Analykal Projects Office (APO) or each mom 
and equipment item to be sampled and the APO coordinates wrth the p r o m  engineer to arrange 
for the sampling event 

Data collected dunng the characterizaQon activities will consist of two types: 

(1) 

(2) 

Radiological suweys will be performed by trained Radiological Control Technicians (RCTs) using 
field instrumentation in accordance vvlth Radiological 0perat10ns InStnrCtions durlng sampling 
activities, as necessary. Radiation proteaon associated with the sampling event and the 
sampling team will be addressed under a Radiobgd Work Permit (RWP). Adclitional personal 
protectwe equipment for the sampling act~vlty, if required, w~ll be as specdied by Industrial 
Hygiene support personnel. - 

A trained samplinq team isused to-petfofm the sampling activities requred for characterization 
urposes Analysls for eharactenzatm purposes will be perfonned wing Environmental 
rotectron Agency EPA) approved rocdures, Test Melhockp fix' €ve/uatin Wid Waste, 

PhpcafChemrcal elhod, U S. E A SW-846,1986, Third Edith using fatory faalms 
located on-site 

During charactenzahon adwties, several direct, indirect and media samples will be, obtained and 
analyzed for radldo$ical and hazardous matenal contaminants. The results wsll be used to qualify 
and quantify contaminants and is the basis for estimatin waste quantities and deoantamfnation 

procedures which meet the tmmmmdam and requirements of lieable qulabry agendes. 

sample from collecbon to the 

and L-6245-F, Sampling procedure for Waste Charactemtion on the %old side", non P.A. work. 

FleM measurements using portable instruments or test kits @e., pH paper) and 

Sample analyses of media uslng fixed laboratory equipment or systems. 

- 

L B & P 
- 

opbons Sample cdlectlon, analysis, and the assocra J documentabon will follow site 

A "chain of custody" sample tracking form Is used for each sample cd "pp ected to account for the 

accordance with Laboratory $' rocedure No. L-6294- 1 , Samp/hg Within an RWCA, for P.A. work 
nt of analysls Sam les will be collected and documented in 
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Attachment 5.0 

Decommissioning 

Pol ye hlorinated B i p hen y Is (PCBs) 

Protocol 
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SAMPLING PROTOCOL FOR POLYCHLORINATED BIPHENYLS (PCBs) 

Introduction 

This protocol describes how to perform PCB charactenzabon surveys. The cntena outlined are 
spectfically destgned to provide PCB occupatmal hazard assessment informabon in support of 
decommissioning acbwbes while performing PCB work acbvlbes 

No activity that ma cause PCB materials to become spilled or spmad wll be authorized, without 

area IS below the permissible limlts for working in areas with PCBS that are controlled and 
securely contained 

Purpose 

The purpose of this protocol is to prowde a cowstent approach for the identification and 
analysis of materials potenbally containing PCBs 

The suwey practices outlined are specffically designed to provide occupational hazard 
assessment informatmi in support of deammissroning acthnties within a facility. However, in 
some cases the results, parkularly those from tocations not affecaed by new i n t r c l d m  of 
PCBS (i.e., closed loop) may be used as final status results or to support a final survey. 

Instruction Oevelopment 

This protocol se1ves as a guide in the preparation of specific instructions to obtain all of the 
answers to the questions referenced in Sechon 6.0 of this protoc~l. Addirionally the instructions 
should contam: 

the proper persona Y protective equipment and controls, until PCB sampling demonstrates that the 

How to quanttfy the ph 'cal and chemical characteristics of PCB contamination and 
determine the extent o PCB contaminant distribution in an affected am.  r" 0 

0 How to quantify and quallfy enwronmental parameters that affect potenbal human 
exposure from emst~ng and residual PCB mated contamination. 

How to dent@ PCB containing matenals based on historical and industnal data 0 

0 How to idenbfy the limited condrtions for sampling 

Factlity drawings, photographs and faallty walk-downs to provide detailed informatton to 
assist the pqect engineer in malang determinations as to where sampling should be 
COndUCt0d 

e 

lnltlal Classifications 

All areas of facilities or buildings do not have the same potentmi for PCB contamination and 
therefore do not require the same level of charactembon survey coverage to determine the initral 
dasstficabon. 
By revrewing RFETS historical data and PCB industry equipment records, an effectnre and 
e f f i t  charactenzatwn process wrll be conducted 

Two dassificattons of suwe areas will be used when determining PCB survey requirements. 
These are affected and una x ected areas These are defined as follows 
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Affected amas- These are areas that have potenbal PCB contaminatmn based on histoncal 

suweillance) This would normally inch L a P  maten s such as 
rewews) or known PCB contaminatm based on ast or preliminary RF h S and industry 

Transformers Fluorescent light ballasts Pants (Pnor to 1980) 

Electncalmnng) 011s & Paints Gaskets in HVAC 
system. 

Areas immedlately surrounding or adjacent to locahons where PCB containin materials were 

inadvertent spread of contaminabon 

Unaffectedareas All areas not dasstfied as affected mll be labeled unaffected. These areas are 

not RFET' e)r and industrial informabon concerning PCBs 

Sampling Methodology 

NOTE: For actual sampling acbwbes refer to procedures L-6294-A and L-6245-F to perform 
sampling acbvitms 

used or stored, spilled, or bund are nduded in thrs dassfficatKKl because 2 the potential for 

ed to contain resrdual PCBs, based on a knowledge of site history and previous 

Data collected dunng the charactemtion acbvihes will consist of two types: 
(1 ) Colleet~on of field mpes taken from PCB-suspect rtems and 

NOTE: It is important to note that a minimum of five grams of media is required to perform the 
PCB solids analysis. 

(2) 

Before performing sampling actwlhes the followng measures must be evaluated. 

Bottldequipment decontamination and disposal 

Sampling parameters 

Sample disposal 
Chain of custody requirements 

Sample analyses of media (paint chips, liquids, etc ) using laboratory equipment or 
systems. 

Method of collect~on and sampling equipment required 

Field and measuring equipment required 

Sample collection, bottling 4% presewaton 

Sampling Equipment Required 

Watch Vamus tools, screwdriver, sclssom, hammer, bung drum wrench 
Fi ld sampling requests Flashkght 
Pager andlor rad0 Sampling logbook 
Hearing protection Spray bottles 
Coolers 
Icepacks 
Squeeze bottles 
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Sampling Activities: 

Radiological surveys will be performed by trained Radiological Control Techniaans (RCTs) using 
field instrumentabon in accordance wrth Rachological Operat~ons Instructms dunng sampling 
activibes, as necessary. 

A trained sampling team is used to 

idenbfied in, Test Methods for Evaluating M i d  Waste, Ph 

PCBS in oils and solids. Off-site methods include SW-846 Method 8080A A table describing the 
drfferences in these methods is included in Appendix A. Data Quality Object~ves (DQOs are 

APO office in 8-881 DQOs for offsite laboratones are established under indiwdual QNQC 
Programs whlch meet the intent of EPA SW-846 requirements 

Dunng characterization adnnbes, several direct, indirect and media samples wrll be, obtained and 
analyzed for radtological (as needed) and PCB contaminants. The results will be used to 
determine contaminants and as the basis for estimating waste quantities and decontamination 
options Sample Cdlecbon, analysis, and the associated documentation wrll follow site 
procedures whlch meet the recommendations and requirements of 
A "chain of custody" sample tracking form is used for each sample 3 d e d  to accwnt for the 
sample from collecbon to the 
accordance Hnth Laboratory 8" rocedum No L-6294- x1 , Sampling withrn an RWCA. 

Analysis Methodology 

Specialized procedures have been developed at RFETS to meet technical requirements for 

inte ere with the accuracy and precision of the a n d .  ~hese test methods are entitied the "L- 
Procedures a "l- Procedures" are based on test methods found in 6 CCR, 1007-3, Part 261; Test 

Third 

dorm the sampling acbwbes. Analysts for charactenzabon 

Chemrcal Metf~~%, s .S. EPA 
purposes w ~ l l  be performed using 9" nvironmental Protection Agency (EPA) approved rocedures 

established for the analyhcal methods referenced and are available through the on-site Ka / ser-Hill 

analysis. SW-846,1986, Onslte Third methods Ed&on. for Laboratory analysis of faalmes PCBs indudes locat F SW-846 on-site or Method off site 8081 wll EQU "gy*h C Analysis for 

licable regulatory agendes 

nt of analysrs. Sam les wrll be collected and documented in 

ng certain substances, such as those containin radlonudldes or compounds which 

Matenals (ASTM) are also used 

Analysis for hazardous waste determinabon is conducted in accordance with Rocky Flats Srte 
Procedure l-C75-HWRM-03, Waste IdenMmtrOn andAna s. This document outhnes and 

hazardous under RCRA, an tt to denbfy the waste charactefisticdcon&tuents for proper 
management of the waste. 

Quality Assurance 

The Quality Assurance Program for charactenzaton acbvitws follows the same program for 
management of hazardous wastes on-site and meets the minimum requirements established by 
Test Methods for Evaluabng Sold Waste, PhysicaYChemml Methock, U S. €PA SW-846,1986, 
Third Edibon WQC procedures addressing waste characterization are maintained at the site 

references requirements of waste management for I ulds 9 ich wrll be handled as waste material 
This document contains the uidelim used at R FE? S to determine if a waste is regulated as 
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Data Analysis And Review 

As specified in 40 CFR 761 60(4), disposal of d i d  PCBs is re ulated at concentrations of 50 

commerce of any PCB or PCB item, r rdless of concentratm, that is not specifically authonzed 

resale, reuse, or recycling of matenals such as equipment that have painted su aces with PCBs. 

Results of all charactemahon acbwbes will be documented in field notebooks and Summanzed in a 

ppm or greater in the form of contaminated soil, rags or other d& ris. Processing or distriimon in 

IS pmhiblted. The limit of detecbon for T istnbubon in commerce IS 2 ppm Ths 

and other acbvibes which may involve hazardous a 3 radiological 

equipment wi P I be required dunng Decommrssming m e s  and prow% recommendatms during 

”;pp”” to the 

charactenzatm report. This characteruabon report will be distributed to 
personnel to support declslons made for waste m a  ment, industrial 

ropnate project 
decontamination 

The inventory 
of matenals and the characterization results will be provided to the lndustnal Hygiene and Safety 
(IH & S) grou for hazard review. IH&S will determine rf controls or personal protective 

work package development 
.. 

Sample results for liquid wastes generated are submitted to the building Environmental 
Coordinator (EC) and/or the project Waste Specialists in order to prepare for waste disposal. - - 

- - 

_ -  
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Attachment 6.0 

Radiological Characterization 

Protocol 
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RADIOLOGICAL CHARACTERIZATION PROTOCOL FOR BUILDING AND 
STRUCTURES 

Introduction 

This protocol describes how to perform radio1 ical charactenzatton surveys The cnteria outlined 

support of decommissloning amities while performing radiological work acbwties 

No actnrity that ma cause radioactive materials to become airborne will be authonzed, without 

demonstrates that the area IS below the permissible limm for worlang in rad10IogWly 
areas. 

are specrfically designed to provide raddogica 7 occupational hazard assessment information in 

Jl& 
the proper petsona r protective equipment and controls, unbl smear, fixed and scan sampli 

Purpose and Objectives 

The putpose of this protocol is to pmde guidelines for the radiological sampling of buildings, 
structures and environs for charactenzation purposes. 

~hrs approach is consistent with the most Cooservatwe information avail-, and ensums 
compliance with applicable federal, state and site regulatms - and requirements 

Instruction Development 
- 

 his protoCd serves as a guide in the preparatm of spedfrc i_stnrctions to atam a~ of the 
answers to the questmns referenced in Section 5 0 of this-protocol. Addltionalfy the insbudions 
should contain 

Before starbng the actual charactenzatm acthnties a histoncal 

(1) A review of operating histo of the faality or building with respect to use, spills, releases 

(2) Revlew of radiological data from past sooplng and characterizafkm surveys. 

(3) Identificatton of radionudides of concern and determine guldelies. 

(4) Classificatton of areas as to "affected" and "unaffected". 

Initial Classification 

ilsmtkt be developed to 
support the instruction development process This process wi r -include. 

and any other significant ra Y lological events 

All areas of faulttm or buildings do not have the same potential for residual contamination and 
therefore do not require the same level of charactemtion survey coverage to determkre the initial 
classificatton By combining histoncal data wrth surveillance and routine surveys, an efkctlve 
and efficient charactematton process will be conducted. 

Two classifications of survey areas will be used when determining survey requirements' These 
are affected and unaffected areas These are defined as follows 
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Affected areas These are areas that have potential radioactive contamination (based on 
historical renews) or known radioactive contaminabon (based on past or preliminary radd ical 
surveillance). This would normall indude areas where radioacbve mabnals were used an 7 
spread of contaminabon and where radioacbve materials were burted. Areas immediate 
surrounding or adjacent to locabons where radtoacbve materials were used or stored, spi led, or 
buned are included in th~s classtficabon because of the potential for inadvertent spread of 
amtamination 

stored, where records indicate spi Y Is or other unusual occurrellc~s that could have resulted in 

t 
Unafbctedams. All areas not classified as affected wll be labeled unaffected These areas are 
not expected to contain residual radioactivity, based on a knowledge of &e history and previous 
survey informabon 

Survey Approach 

When performing charactenzabon surveys in affected and unaffected areas the surveys will be 
directed toward biased locattons idenbfied dunng the histonCai review phase. Addkmlly random 
points will also be selected in non biased areas to valtdate previous survey data. 

- 

activks the surveys wiU consist of surveyin 
mlings, walls, floors, etc.), envim surface aJ 

if applicable. Samplin guklance from NU k EG/CR-5849 
&my& In Syoport of bcxwxw Tenninadlon and MARSlMMS 

will be uttlized as appropnate 

Survey Techniques And Plans 

When performing radtobglcal surveys three main techniques will be ublized to acquim the survey 
data. The charactenzatm will be conducted in acconlance with documented plans, instrudions 

will define the general approach to rfoming and procedures The survey plan or btrwbon 
measurements and sam tng Figure 5-1 provides an exam e of a surve I 

Size of equipment or stnrcture 
Radiological history 
Inibal dassifikabon status 

nstnJdz. To 
determine the number o p' survey locations on tbe hood the #adiological E!&. evaluates: 

based on unantfdpated 
se changes wll be reviewed -#e 

Changes in plans and procedures will on occasion be 
findings or condihons encountered as the survey progresses. 
and/or documented by the superviaon in charge of the survey(s) and these changes will be 
made in accordance with the srte procedure approval & rev~sion pmss .  

Sunreys will address alpha, beta, $amma and neutron emitttng materials as 

state detectors 

types of instrumentatton wil be Utrlized However, the instturnentatton 
categortes These categories are- (1) Gas filled detectors, (2) Sdnttllabon 
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The design and the condibons under w h i i  a specific detector is operated determines the types 
of radiations (alpha, beta andor gamma) that can measured, the sensdivity level for 
measurements and the ability of the detector both to differentiate between different types of 
radiabon and distrn uish between the energies of the interacting radiations. The prbcular 

survey for final site release. A Iisbng of alpha, beta, and gamma radtation detector types along 
w~th their usual applicabons are listed in Attachments 6 2 and 6.3 

Survey techniques to be ubllzed include (3) major techniques These technques indude 

: Scan surveys are conducted b holding the detector as dose as possible to a 

the distance between the detector and the surface IS maintained at less 
the exception of alpha scanning for which the distance should be less 

capabilities of a ra t! iation detector will, in turn, establish its potenbal applicabons in conduct~ng a 

detector across the su x ace at a slow speed, (about one detector width 

than 1 centimeter. 

Fixed point surveys or Dim& measurements Fixed point surveys are conducted by holding a 
detector as dose as possible to a surface for a prespeclfied 
integrated count for one minute using a (100 cm2) detector W r  ich has the required sensithrities to 
measure below the guideline values 

Removable cwrtamrnalron measummfs: Smears for removable surface acbMty are obtained 
by wiping an area of approximately 100 cm2 usi a dry filter paper, such as a Whatman 50 or 
equwalent, while _applyln a moderate pressure r: ormally a smear is taken at each direct 
measurement location, ahugh for ~hamctenzatmn purposes it is not alway~ 
area wipes or "masdin smears" can be utilized during scoping and characteriza "%"' on surveys. 

Sampling for sal, water or other ltquids are outstde the scope of this p m t d  

Laboratory Sample Analysis 

Samples collected dunng characterization will be analyzed by trained individuals using the 
appropriate equipment and procedures Samples may be analyzed on or off site, however, there 
must be wntten procedures that document the laboratorys anarytlcal capabi r i  for the 
radionuclides of interest and a WQC program which assures validlty of the ana cal results. 
An example of equipment senabwbes for laboratory radometnc equipmenfip d ures to analyze 
characteflzabon surveys are found in Appendix 6 4 

Survey Documentation 

As surveys are completed they will be documented and forwarded to the R a m  cal Foreman 

storage and retrieval program and they will be cons~dered qualiity records 

nod of bme. Normally this is a 

red. hrge 

and Engineer for review and approval Surveys generated will be controlled by 2 e site record 
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IteWAreal 
Description 

Work Table 
wmood 

Attachment 6.1 
Example 

Buliding 779 Decommissioning Project 
Characterization Instruction Sheet 

Radiologic 

Of s"r$"" (Alpha eta) 

5 

Location/Room: 150 

# of Direct 
Measurements 
(AlphalBeta) 

# Be Swipes4 

Motor Generator 
Set 

11 Suwey(2) I 

5 

Speclai 
Instructions 

Obtain 
measwements 
on suspected 
contaminated 
surfaces. 
Obtain 
measurements 
onextemal 
esuipment 
surfacesand 
points where 
fmtamhationis 
potentially 
present. 

Notes 

1 See Attached Map of Room And Component Layout 

2 Surveys To Be Performed In Accordance With 4-K62-ROI-Q3 01, Peffomnce of Sutface 

Large Area Wipe Technique May Be Used As Deemed Appropnate 

When Possible Use Radiological Swipes For Be Survey Requirements. 

contaminaflon Sulveys 

3 

4. 

I 

Review And Approval 

Prepared By Date 

Rad Engineer Date 
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6.2 Radiation Detectors with Applications to Alpha Surveys 

Detector Type 

gas proportional 

sclntdlatlon 

solid state 

Application I Detector 
Description 

< lmg/cm2 window; 
probe face area 50 to 
lOOcm2 

< 0 1 mg/cm2 wndow, 
probe face area 10 to 
20 Cm2 

no wndow (internal 
proportional), Probe 
face area 10 to 20 a# 

surface scanning, surface 
actMty measurement; field 
evaluation of smears 

laboratory measurement of 
water, air and smear samples 

laboratory measurement of 
wtw, atr and smear 88mps85 

ZnS(A ) suntillator, 

100&. 

ZnS(A ) wntillator, 

20m 

Lucas suntillahon 
flask 

probe B acearea50to 

probe B ace area 10 to 

surface scanning; surface 
actMty measurement fmld 
evaluatnn of smears 

laboratory measuremnt of 
water, air and smear 
samples 

laboratory measument for I low levels of radium 
sillcon surface bamer 
detector 

Remarks 

I ) .  
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Detector Type 

6.3 Radiation Detectors with Applications to BetdOamma Surveys 

Detector 
Description 

gas proportional 

Geiger-Mueller 

< lmg/& window, 
probe face ama 50 to 
1000 C m 2  

< 0.1 mg/cm2 window, 
probe face area 10 to 
20 cm2 

no window (internal 
proportional), Probe 
face area 10 to 20 cm2 

probearea 10 to 
100crn2 

1 4 mg/cm2 window, 

vaM)us window 
thickness, few cm2 
probe face 

scintillation I liquid scintillation 
cocktail containing 
=mPk 

Application 

surface scanning, surface 
actnrrty measurement; field 
evaluation of smears 

laboratory measurement of 
water, aw and smear samples 

laboratory measurement of 
water, air and smear samples 

surface scanning, surface 
activltymeasurement, 
laboratory measurement of 

special scanning applications 
-tw 

Remarks 

better measurement 
sensithrity for low energy 

beta partlcies than 
detectors with windows 
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Sample Type 

6.4 TvDicai Measurement Sensitivities for Laboratory Radiometric Procedures 

Radionuclides 
or Radiation 
Measured 

Procedure 

GrOSSBeta 

Low Energy Beta (Ha, 
Gl4, 
w 

Approximate 
Measurement 
Sensitivity 

Soil Sediment I 

Low-background gas proportional 
counter; &min count 

Alpha scintillation detector with 
scaler;5-mm count 

5 dpm 

20 dpm 

Miscellaneous gamma I emitter 

Low background gas proportional 
counter; Fi-min count 

End window GM with scaler; 5-mn In 
count (unshielded detector) 

Liquid scintillation B Counter; 
5-min count 

Gamma specbwnetty - lnM& 
germanium detector (25% relative 
effidency), pulse height analyzer; 
5oog sample, 15-min analysis 

I 

10 dpm 

80 dpm 

-30 dpm - 

1-3 pcvg 

- 

Alpha spectrometry - pymulfate 
fusion and solvent extraction, surface 
barrier detector; pulse height 

1 -g sample, 1 &hour count 

Low-background gas proportional 
counter; 100-ml sample, 200-min. 
count 

a* 

0145pCVg 

1 pCVl Water I Gross alpha 

Gamt~~ SpeCzrOmetry - 3 - 5 4  Sampie 10 pcVl 
1 $-hour count I 
Lquid sdntdlation spectrometry, 5-ml 300 pCVl 
sample, 30 min count I 
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FINAL RADIATION SURVEY AND SITE RELEASE PROTOCOL 

Final Survey Overview 

The purpose of the final decommissionin radiabon survey will be to demonstrate the 
effectiveness of the decommissioning a to provide documtabon that contaminated materials, 
structures, areas and components have been successfully remoWmtaminated to 
acceptable levels. Demonstrating that a facility meets established release miteria requires the 
systematic collection of data to assess surface activlty levels, direct e 

disposjbon process additional environmental remediaton adions are required, the final sunmy 
data collected as part of decommissioning will be used to document 

decommissionin , matenals and equipment surveyed and found to meet urtamdm release 

the final aaon at a locat~on Remedia acbon wtl follow and final release of the ate will occur after 
theremedlalacbon 

radionuclide amcentrations in various remaining materials. If, as part P" the overall rates facility and 

condibons and compliance wnh release cntena; as appropriate. Du IP"' ng the coum of 

crttena wtll be re L sed on an on-gotn basis. Most decommissioning removal actions will not be 

decommissioning 

9 
All final radiological surveys wll be conducted hp accoFdance wth 

facility meets the established release CtJtena, thb su 

prwed procedures using 
q u i  ment and technques that will demonstrate theeffectiveness 2 a particular casmantlement 
an dP or decontamination effort Because the purpose of the final survey is to demonstrate that a 

assures the results are accurate and that uncertainbiss 'VeKa ve been adequately cmsbred. 
will be performed in a manner that 

Surve s will be performed by trcllnecl indivldu+ls w_h9 are 

contaminants. The custody of samples will be tracked from dlection to analysis. Data will be 
recorded in an orderly and verifiable wa and reviewed fq accuracy and consistency. Every 
step of the final survey process, from d ning persomlel to calculating and interpreting the data 
will be documented in a manner that lends itself to independent verificah. 

Final Release Criteria 

uired to fdlow standard written 
p d ures and wll use properly calibrated instruments wh % are sensitive to the suspected 

One of the ultimate goals of the decommissioning pmcess is to assure that future uses of a facillty 
will not result in individuals being exposed to unaccsptable levels of radioactive materials. 
Another goal of the oning process is to assure that future use of a facility MI1 not result 
in individuals being e to unacceptable levels of hazardous or toxic materials (e.g , 
chemicals, asbesto azardous substances are addressed elsewhere in this document. 

The final release cnteria for remtunrng buikiing strudms and materials will limit 
exposure to a total effechve does equivalent (TEDE) of 15/85 mrem from the *-- in any single 
year above background. This means (1) Conduct remediatjon so that, after completion of the 
remedial acton, radoacbw material in excess of radiation levels shall not exceed 
concentrations that could cause any reasonably maxkna) e m  member of the public to 

year. The 15 mrem will be calculated using expawre scenanos that are Consistent with the land 
uses contem lated in the Vision; and (2) Determine that the remediation prowdes a masonable 
expectation tRa t, for lo00 years after complebon of the temedjal a d m  in the event of fatlure of the 
active control measures, radioactive matenal in excess of background radmtion levels shall not 
exceed concentrations that could cause any reasonably maximally exposed member of the public 
to receive, through all potential exposure pathways, an TED€ of 85 mrem from the site in any 
single year. Once this €PA Site Remediation Regulation Is promulgated as final, necessary 
modlfcaQons to applicable plans and procedures wll be made to comply with the requirements of 
the final regulabon 

receive, through all potenbal exposure pathways, an TED t of 15 mrem from the ate in any single 
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Residual levels of radioactwe material that could be resent and still assure that an indwdual 

pathways and scenarios (e g , direct radiation, inhalabon, ingestion) through which expasure 
could reasonably occur The denved levels, known as guideline values, release guidelines, or 
simply, guidelines, are presented in terms of direct radiation levels, surface actwity levels, volume 

- concentrations of radioactwe matenal in soil and buildin materials, and site inventory limits. 
These guideline values refer to radiation and radioacb$y above normal background levels 
Guldelines for direct radiahon are expressed in unlts of exposure rate, Le. microroentgens per hour 
(IrFVhr). Surface actwty guideline values, applicable to building or equipment surfaces, are 
expressed in units of activity per unit surface area [disintegrabon per minute per 100 cm2 
(dpm/l00cm2)] Volume concentration guideline values, which are applied to soil, induced acthnty, 
and debns, are expressed in terms of amity per unit mass [typical , picocuries per gram 

remain onslte following completion of remedal action; this value is expressed in unlts of activity, 
I e., mlcTOcuneS @Ci) or millKwnes (mCi) 

The release of the srte, facilitres and materials remaining onate will be based on p-r 
application of surface mtaminatmn, volume amcentratton, soikater concentratiolls and 
exposure rate release critena. The &pcbve of the decommissioning process is to remove a 
faality from sew and reduce residual mdioactjvtty to a level that petmits either: 

1. 
2. 

would not exceed an acceptable radiabon dose will ge calculated by the analyses of various 

(pC1/9)] Site inventory limit refers to the total quantity of residual ra L cbve material permitted to 

Release of Facility for unreStrlcted use, or 
Release of Facility under restricted conditions 

The general cieusion flow for this process is shown in ~ g u r e  1-1, ~edsion chart for Choosing 
Unrestricted or Restncted Release of Facility. 

The criterion for Unconditional Reiase of RFETS F a d l i i  is. 
- 

b The Total Effective Dose Equivalent ED€) to the reasonably maximall exposed 

No institt&onal or acbve control measures will be required. 

r. Theunrestnctedre L cntena for ?= member of the PUNK: does not e x d 5  mre 
building surfaces and matenal are contained in able 1-1. 

b 

The c n t m  for Restr~cted Release of RFETS Facil~ttes is: 

a Facilltiedsrtes wll be decontaminated until futther reductions in resldual radioacthnty are 
not technically achwable, would be prohibitively evnsive, or would result in net public 

c release criteria will be developed using an or environmental harm Building 
appropnate dose model (RESRA ) and approved as part of the Decommissioning 
Operations Plan (DOP). 

public (the public), if instrtutmal controls failed, shall not exceed 85 mrem/year. 

F 
b The Total Effechve Dose Equivalent to the reasonably maximally e>cposed member of the 

Two basic methods for demonstratmg compliance wrth release criteria wll be u&. 

1 

2 

Compare final survey results for equipment and surfaces directly to the values contained 
in Table 7 1, or 

Compare final volumetnc suwey results to lmits derived USI 
conversion facbons contained in NUREWCR 5512, or lima 
(e g , RESRAD) 

the genenc dose 
rived ustng a sitdfacility 33 
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Background Determination 

Background levels of radiation wll be determined pnncvpalty by talang radiologmi measurements 
of vallous cons- matenals @e., concrete, metal, t~le, soli, etc.) Hnthin onsite, or offsite 
buildings of similar construmon, but having no history of radioacbve contamination. Background 
measurements wll indude both 'instrument backgroun@ and naturally O C C U ~  background 
radtoacbve materials, including enhanced background radiatmn levels due to L. 
Efforts wll be made to find structures and matenals Hnth 
charactenstm as 
locat~ons, number, and stabstical evaluation wll be based on the guldance in NUREWCR 5849 
andor MARSSIM. 

roximately the same physical 
faaiity undergoing ciecommwsHxung% sampling *me, sample 

Back round response will be established for each type of instrument or measurement to be used. me dbjective of the background determinatnn are t v  

e Assure reliable instrument operat~on; 

0 Establish the reference background values for each type of mtrument - detector to be 
used in the survey. 

Assess the variabilrty in back round responses for pnnclpal detectors under ddfemnt 
appliitions and condd~ons o use; and 

Determine the need for COffectKM factors or speual measurements to establish the 
background of final survey measurements. 

rov8d procedures 

B e 

e 

Cdlect~on of background data will be performed in accoIcIBnce wrth 

Direct Surface Beta-Gamma Measurements 

Direct measurements will be made of similar building constnrctiOrr matenals. This ~111688888 the 
influence of naturally ocxurn 

Direct Surface Alpha Measurements 

Similar protocols to those used to determine the Chrect beta-gamma. 
may be required to assem the influence of naturally occurring radion ides 

Removable Surface Beta - Gamma Measurements 

appropnate for the instnrmentation used. Background determination 3 I include the following: 

dependent upon the types o 7 faulrty matenals 
radmudides The number of background fmasmmmts is 

Y -ng 

Background determinatKms for removable beta-gamma measurements will be made 
sew of blank smears collected from an area venfied free of faalw radioactive maWna. 

Removal Surface Alpha Measurements 

Background determinatms for removable Alpha measurements wll use same pmZocoi as that for 
removable surface beta-gamma background 

talang a 
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Gamma Exposure Rate Measurements 

Measurements wll be made in various faalltles with similar geometry and construction matenal. 
Attempts wll be made to evaluate local back round vanatrons due to natutal radroacbwty in 

shielding of cosmic radation 

Soil and Water Activity Measurements 

sol1 and water samples wll be collected, If required, from the areas unaffected by faallty 
operations 

Classification of Areas by Contaminatlon Potential 

All areas of the RFETS (including sthlctures, plant systems and outdoor areas) will not have the 
same potenbal for resldual contamination and therefore Will not require the same level of survey 
coverage to achieve an acceptable level of confidence that the faalilty satisfies the established 
release cntena. By designing the survey such that areas wdh higher potenbal for contamination 
recewe a hlgher degree of survey effort, the process will be both effecbve and efficient. 

Classlficatm of areas wll be based on results of radiiical charaderization data, histoty of 
operabons and potenbal for radioactwe contamination and 
performed during building disposition. Each survey area wi I be classified as 

consttucbon matenals, (e.g , K-40) in the wal B s and floors of the area being surveyed and 

Orrn- rndT 8urve* lows: 

Class 1 Impacted Affected) Areas are areas that have potential contaminalion (based on 
characterization survey data). This would normally dude areas where radioacblve 
materials were used and storad and where records indite 

will be a minimum of one fixed survey measurement and one removable sunmy 
measurement per quare meter. In addibon, a scan survey for alpha and beta of 1W! of 
the applicable surface areas, including fixed equipment, is required. 

Class 2 Impacted Areas are areas that have or had a potential for radioactive 
contaminatton or known amtaminaQon, but are not expected to exceed the applicable 
contaminabon lrmrts The 

MARSSIM stabstical 
100536 of the 

Class 3 Impacted (Unaffect Areas are all areas not classified as Class 1 or Class 2 

contamination above the limtts, based on knowledge of building history and revious 
survey information. However, insuffident documentation Is present to ex & the area 
from survey requirements The survey frequency will be a minimum of one fixed survey 
measurement and one removable survey measurement per 50 square meter or 30 points, 
whichever is greater. In addttion, a scan  survey for alpha and beta of 10% of the 
applicable surface areas, including fixed equipment, is required 

Non-Impacted Areas are all areas not dasslfied as Class 1, CIass 2 or Class 3 Impacted. 
These areas have no reasonable 

present to be assured that no residual contaminabon is present above the acc8pf81)c8 
cntsna 

on past or preliminary 

lls or other unusual 
F building -rating L story) or known contamination 

OccurrenCBs could have resulted in the spread of contamjna zl . The sunrey frequency 

wll be a mintmum of one fixed survey 
at intervals as determined utilizing 

for alpha and beta of 10 to 
will be pwfomed as 

Impacted or Non-Impacted. 3 ese areas are not expected to contain tesidual 

tenbal for resldual contamination, based on 
knowledge of building history an dpo or previous survey informabon Sufficient informatton is 
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Gridding and Marking Measurement Location 

To assure that all affected area surfaces and structures are adequately surveyed dum final 
survey, a uare or other appropnate geometnc grid wll be superimposed on su r fask ing  

%e gncis may be ph caib marked on the surfaces or, as a minimum, the 
measurement location will be la led f survey results show values above limits Gnds ma be x 
sunreyed 

marked on a survey sheet as well and not marked in the buildin . The pnmary purpose of e 
grid IS to factlitate systematic selection of measurement or sampfng locations and provide a 
mechanism for referencing a measurement or sample back to a spedfic location 

Measurement locatms will be dearly klentdied to provide a method of refeming survey results 
to survey area locations. Whenever it is appropnate and cost effectwe, griding wll be used. 
However, the physlcal gnd layout may be substttuted wth surface makings or labels. Due to the 
l a p  number of obstructtons, non-unrform surfaces and complex geometms rmainhg in some 
faalibes, gnding will be used only for porbons of impacted areas. Unimpacted survey areas will 
not generally be gridded. 

Instrumentation 

E 

Radratmn detectton and measurement fnstfumentabon for final su1~8ys will be sdected to provide 
reliable operation and adequate sensitiwty to demonstrate that the measurements Wen are 
sufficient to conclusivel demonstrate that the release limits have been met. Commercially 

wll be se F ected based upon detectton sensbwty, operattng characteristics and expected 
performance in the field. A listing of typical detectors and their detecth Characterlstlcs are 
summanzed in Tables 2 and 3. However, surveys will be performed usin the most suitable 

objectives (DQOs for final survey measurements wll be established and documented n 
accordance wth d haractenzation and Sunmy Procedures. 

Each instrument will be caltbrated and mainta~ned to enable the readout (usually in counts or 
counts per minute) to be converted to units in which the guideline leveb are e-. 
Instruments and detectors used to conduct final survey will be calibrated and maintained in 
accordance with applicable instrumentatton procedures. Moactive sources used for the 
purpose of calibration will be traceable to the National 
“T) 

Penodic checks of instrument response w~ll be performed (normally daily or prior to us8) to assure 
that calibrabon and background have not changed. Followmg calibrath, instn#nent msponse will 
be determined and acceptable ran of response established. Instrument msponse tests wll be 
perform4 and documented typicarpnor to beginning the cia measurements to amre 
conbnued acceptable ope rat^^ If the instrument response cL not saw the e i s h e d  
acceptable range, the instrument wll be removed from 8 8 ~ ~ 8  unbl the reason for the dewation 

and documented 

le and Y aboratory instruments and detecbons produced by several manufacturers 

4 equipment available and survey measurements shall not be limited to this B isting Data ualrty 

of Standards and Technology 

can be determined and resolved and acceptable response 
recalibration is necessary, acceptable response ranges 

demonstrated. If repair and/or 

- -  I 
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Final Survey Reporting 

A summary of the measurement results and overall condusions showing that the facility meets the 
release cntena will be provided. As applicable, a tabular data summary wll present the results for 
each major categofy of survey unit such a s  structures, components and fad@ systems. This 
tabulation wll Identify the number of survey units, the number and type of measurements such - 
as. total surface beta-gamma, total surface alpha, removable surface beta-gamma and 
removable surface alpha acthnty concentratm, and gamma exposure rate. For surface 
contamination, exposure rate and concentrations in sol1 and water, the average and maxlmum 
values, and upper the limit of the confidence interval about the mean will be reported for 
companson to the release cntena. Typically, these results wll also be illustrated in a graphical 
presentation to illustrate the individual data points and the statistical distributmn of the results. 

Within the release record for each survey unit and/or subunlt), the number of measurements and 

reported in units of dpm/lOO cm2 for each of sutface aWty  measurement; total surface 

acbwty concentration. Exposure rate measurements will be reported in umts of FWhr, and soil 
and water actwity in units of pCdg or pCdml, respecbvely. The applicable results of special 
sampling measurements, e.g , sediment, pn t ,  concreb and other debns wll be reported in the 
release record for each survey unit 

Independent Verification 

An independent verification IS necessary in order to validate the accura and completeness of 
final survey measurements to ensure that the faulity/site meets the 8s lished release ctitena. 

The level of verification required b the Independent Venfication Contractor (IVC) may range from 
a simple review of the decomm d oning plans and final survey results, to &e visits involving 
direct measurements and sampling. The level of verification 18 determined by DOE with input 
from the IVC. Venficatton activities may be required throughout the decommissioning effort and are 
therefore integrated into overall project planning. 

After acceptance of the final survey report, the DOE may perform (or arrange for its agent to 
perform) a confirmatory survey As the name implies, a confirmatory sutvey is performed to 
confirm the adequacy and accuracy of the final survey. The confirmatory survey devel s 

scope to spot-checlang condit~~~s at selected site locations, m p a n n  findings wth those of the 

the applmble statist~cal distribution will typica I ly be presented in graph form. These will be 

beta-gamma, total surface alpha, removab r” e surface beta-gamma and removable surface alpha 

radological data of the same type as that presented in the final survey, but is usually lim T ed in 

status survey, and performin independent statistical evaluations of tkl data developed by the 
confirmatory survey and the a nal survey Although the scope may vary, a confirmatory survey 

ically addresses from 1 to 10% of the ate, but may be extended, rf questions 01 anomalies 
velop or are identified This survey IS used in supporbng a decision to release the faality. 



Figure 7.1 

RECONNAISSANCE LEVEL RF/RMRS-Q7-045 
CHARACTERiZATlON PIAN Rev 0, Paw 8-69 of B-60 
FOR BUILDING 123 OateEffective. 09/04/97 

Gather Facility Information 

I 
1 

Develop Characterization Survey Requirements 

I 

I 

I 

v 

I 

I 

Perform Characterization Surveys I 
I 

I 1 
Determine Preliminary Facility Source Term 

Calculate Predicted Dose Level (PDL) 

- 

NO $1 5 rnremlyr YFS 
without 

Institutional Controls/Release Criteria 
that ensures 

s15 mrewear with controls 
Decontaminate to 
Table 11 1 Urn  

Releae Criteria In DOP 
Perform Final Survey 

Decontaminae to Approved 
Release Criteria 

Perform Final Survey Unrestricted Release I 
I w 

~~ 

Restricted Release I 

Decision Chart for Chooaing Unrestricted or Re8tricted 
Release of a Facility 

Page 59 



RECONNAISSANCE LEVEL RF/RMRS-97-045 
CHARACTERIZATION PLAN Rev 0, Page 8-60 of 8-60 
FOR BUILDING 123 Date Effective: 09/04/97 

-Average Total 
Fixed + 

k.tnovable/ 
Contaminat on 
(394) 
dDd100cm2 (21 

Table Zl Summarv of Confamini 

Maxlmum Total 
Fixed + 

kemovable/ 
Contaminat on (5) 
dpmll OOcnnZ (2) 

RADIONUCLIDE (1) 

5,000 

. -  * - 

U-(natural), U-235, U-236, & associated 
decay products, alpha emttters 

15,000 1,000 
Betagamma emttters (radionuclides with 
decay modes other than alpha emission or 
spontaneous fission) except Sr-90 & others 
noted above m 

3,000 

5,000 I 15,000 1 1,000 

Urn& in this table are from the Nuclear Regulatory Commission Regulatory Guide 1.86. 

NOTES 

Where surface contamination by both alpha and beta-gamma emitting radionuclidee exists, the limb 
estaMished for alpha and beta-gamma emitting radionodMes should apply Independently 

As used in this W e ,  dtsintegrations per minute (dpm) is defined as the rate of emission by radioacthre 
mated as determined by correcting the counts per mime msasured by an appropriate cbtector for 
background, efficiency, and geometric factom associated with the instrumentation 

Measurements of average contamination should not be averaged over an area of more than 1 metee 
For objects with a total surface area of less than 1 metee, the average shooM be derived for each 
object 

The average exposure rate measured at one meter from auxssbk surfaces should be Ikn#ed to 5 FRlhr 
above background 

The m u m  contamhation level applies to an areaof not more than 1oocm2 

The amount of removable material per loocm2 of surface area should bedetetmbd bywiphgan area of 
that size with a dry filter of sdt, abmbent paper, epp)ying moderate pressure, and measuring the 
amount of radioactive material on the wpe with an approprfiate instrwnent of known efficiency When 
removable contamination on objects of surface area less than 1 oocm2 is determined, the actMty per 
unit area should be based on the actual area and the entire surface should be wiped Except for 
transuranm and Ra- 228, Ac- 227, Th 228, Pa 231 and alpha emittetS, it Is not necessary to use swiping 
techniques to measure removable contamination levels if direct scan surveys indicate the total residual 
surface contamination levels are within the limb for rsmovaMe contamination 

This category of radionuclides includes mixed fmion products, including the Sr-a0 which & present in 
them It does not apply to Sr-90 which has been separated from the other Rssion ploducLs or mixtures 
where the Sr-w has been enriched 


